
'3
U. S. ARMY

HUMAN FACTORS ENGINEERING

BIBLIOGRAPHIC SERIES ,

Vw7LUME IX

t" 1940-1959 LITERATURE . , 0 .

LhJ -Z

Prepared by

THE PROJECT STAFF
DEPARTMENT OF DEFENSE

HUMAN FACTORS ENGINEERING INFORMATION ANALYSIS CENTER

Institute for Psychological Research
Tufts University

MAY 1966

HUMAN ENGINEERING LABORATORIES

ABERDEEN PROVING GROUND,
01 MARYLAND

I



HEL EMB VqLI

HUMAN FACTORS ENGINEERING

e MBMEOGRAIHIC SERIES

VOLUME I

1940-1959 LITERATURE

Pepared by

Paul G. Ronco, Ph.D. and

THE PROJECT STAFF
DEPARTMENT OF DEFENSE

HUMAN FACTORS ENGINEERING INFORMATION ANALYSIS CENTER

Institute for Psychological Research
Tufts University

May 1966

APPROVED: .H4D. WESZ
Technical Director
U. S. Army Human Engineering Laboratories

Prepared under the joint sponsorship of the

Engineering Psychology Branch
Psychological Sciences Division
Office of Naval Research
Contract Nonr 494 (13)

Technical Specifications Office
Systems Research Laboratory
U. S. Army Humam Engineering Laboratories
Contract Nr. DA-18-001-AMC-1004(X)

Behavioral Sciences Laboratory
Wright Air Development Center
U. S. Air Force

U. S. ARMY HUMAN ENGINEERING LABORATORIES
Aberdeen Proving Ground, Md. Distribution of this docu~ment is unlimited.



FOREWORD

The Department of the Army was assigned responsibility, effective 1 October
1965, for the development and maintenance of a Human Factors Engineering Informa-
tion Analysis Center in accordance with the provisions of the Department of Defense
Scientific and Technical Information program (DoD Instruction 5100.45). At present
the Information Analysis Center is located at Tufts University under the technical
guidance of the U. S. Army Human Engineering Laboratories.

The Office of Naval Research initiated the Tufts University effort over ten years
ago. This volume and the two subsequent volumes, covering the human factors
engileering literature from 1940 through 1'65, although published by the U. S. Army
Human Engineering Laboratories, is a result of the Office of Naval Research support
and direction of this program during its formative years. This work was originated
under ONR Contract Nonr 494 (13).
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,) ntroduct ion

For several years the Human Engineering Information and Analysis

Service Project (HEIAS), Tufts University, has been serving the

informational needs of the human factors engineering community through

the dissemination of information relevant to the field. One way in

which information was distributed was via annual annotated bibliographies

containing the year:y acquisitions of the project. To date, seven such

bibliographies have been published.' The citations in these bibliographies

were coded to the "Topical Outline of the Literature in Human Engineering",

the main indexing scheme employed by HEIAS.

Since the publication of the last bibliography a number of changes

have taken place within the project, not the least of which has been the

development of a new index. Also many documents which had not been

previously processed were added to the system. For these (and other reasons)

) the decision was mad . to publish a cumulative bibliography containing all

previously listed citations plus any new ones, all coded to the new index.

Such a document would provide users in the field with a single reference

source. However, the number of accessions to be listed was so great that to

contain them all in one volume would be impractical. The publication of

several bibliographies, each covering specific time periods, seemed a more

reasonable approach. The present bibliography is the first in this series

and covers the litqrature from the period 1940 through 1959. The next

bibliography in this series will cover the time period of 1960 through 1964

and tne third, the 1965 literature. In addition, a separate bibliography

containing foreign accessions will be published.

IThe seven Human Engineering Bibliographies published to date are: ONR Report
ACR-24 (1955-56), ONR Report ACR-32 (1956-57), ONR Report ACR-43 (1957-58),
ONR Report ACR-55 (1958-59), ONR Report ACR-69 (1959-60), ONR Report ACR-75
(1960-61), and ONR Report ACR-86 (1961-62).
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As in the past the project staff was influenced by several considerations

in the selection of references for inclusion in the bibliography. First,

there was al attempt to select those references which reflected the broad
spectrum of revealed interests of human factors personnel. Second, the

dccuments had to be available to the project staff for examination prior

to coding a.d abstracting. If the document was not among the acquisitions

of the project, it was not included in the bibliography.

Because of the tremendous volume of literature published during this

period, the projec: staff was not able to acquire every document of

relevance. The present volume should, however, provide a useful compilation

of references to the human factors engineering literature which reflect

the cumulative (through 1959) acquisitions of HEIAS.

This and future volumes will be published in punched nose !eaf page

fc;mat. This will permit addition of new material and modification of

old. Additions will be in the form of new acquisitions. Modifications

will be primarily in the form of changes to the index and the resulting

changes in the coding of the accessions involved. It is suggested that

the user place the present volume in a notebook (or notebooks) or whatever
form he finds convenient for use, or future modification.

Ji
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Instruction in the Use of the Presen. Bibliography

Genera.I

The user should examine the index (Part 1) thoroughly before

attempting to locate references on a specific topic. Familiarization

with the terms is essential if effective retrieval is to be realized.

After examining its content, the user should be able to enter the index

with the terms which are descriptive of, or synonymous with his query.

Documents have been coded only to those terms or descriptors which are

underlined. Having no':ed the terms of interest he should then go to

Part II (Facsimile of Subject Matter File) and under the appropriate

terms f;nd the accession numbers of those documents which have been coded

to that term. Noting these numbers he can then go to Part III (Citations

and Abstracts) to find the actual references.

The Index and Its Use

The index is basically a combi|ation and refinement of the old

"Topic.;] Outline" and "Alphabetical Indexes".2 As such, it has some

of the features of a hierarchical systern and some of an alphabetical

system. The accessions are only coded to those terms which are underlined

and 'n cases of subheading, are coded to th,i lowest subcategory (i.e.,

to tho secondary or tertiary heading, if there is one). For example, if

the rteader will note the category Aging, Effec:s of, he will find a

number of secondary categories, such as vision, ,"ltor performance, etc,

No references have been coded to Aging, Effects of, as such, but only to

the secondary headings. In the case of Radar and. other CRT Displays the

reader will note the secondary heading screen and under this, various

tertiary headings such as size and shape. Relevant documents, for

example those dealing with the shape of radar screens or scope faces,

have been coded to the lowest subcategory, in this case size and shape.

No references will have been coded to screen alone.

2See previous bibliographies.
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The index can, of course, be used as a hierarchical system or a

coordinate index. For example, if a user were interested in articles

dealing with drugs and their effects, he wouid examine the references

listed in the category Drugs. Similarly, if he were interested in

articles dealing with man's tolerance to acceleration, he would go to the

category Motion, Effects of/acceleration and deceleration/tolerance.

However, if he were interested in the effects of drugs on man's tolerance

to acceleration forces, rather than go through all the references in the

above mentioned categories, the reader should note only those accession

numbers common to both categories. The loose leaf notebook form should

facilitate this type of matching.

The reader is advised to look through the various general

categories in making a search. These categories contain not only

references of a general nature, books, bibliographies, etc., but in

some cases miscellaneous articles which could not be readily coded

elsewhere. Occasionally, the reader will note a secondary heading

"other". These categories contain references to equipment, methods,

topics, etc., not specifically listed under the main heading.

An index of this nature develops through use. All relevant terms

and descriptors cannot be anticipated in its initial development and

are often incorporated only after the index has been in use for some

time. Therefore, if the user cannot find terms specifically descriptive

of his problem he should attempt to find synonymous terms. As

mentioned previously, the user should examine the whole index thoroughly

before attempting to locate specific topics.

Facsimile of Suoject Matter File

Part H1 contains those categories to which documents have been

coded along with the accession numbers of the documents. In essence,

it represents the index stripped to the bare essentials, i.e., minus all
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cross headings and notes. The user will note that there are several

categories with only a few or no references coded to them. These categories

were left in the index because it is known that in the 1960-1965

bibliographies, there will be a number of references coded to them.

Citations and Abstracts

Part III contains the actual citations and abstracts listed in

numerical order by accession number. This section was compiled by filming

the actual 3x5 citation and abstract cards from the files of HEIAS.

In some cases the reference material was on a 5x8 card. This presentod

layout problems and in an attempt to conserve as much space as possible

some cards had to be placed sideways for filming. While we realize

this presents somewhat of an inconvenience for the reader, we feel the

conservation of space was worth it.

The format of the citations is generally in keeping with the

recommendations of the Publication Manual of the American Psychological

Association. In some instances, however, variation in the amount and type

of in~orrrmation in the original document has introduced some variation in

the final citation. The content of the citation tries to maximize the

amount of information to assist the user in acquiring a copy of the document.

The abstracts for the most part are descriptive only and do not contain

results. However, in the future results will be included. It was simply

too great a task to go back and re-abstract documents for this bibliography.

The letter codes found at the end of the abstract, the T, I, G, and R

designations indicate that the document contains: T-tables, I-illustrations,

G-graphs, and R-references (e.g., R-7 means that 7 references were cited).

A list of abbreviations used in the abstracts is given on the next page.

The documents cited are not available from Tufts University, but are

held in repository at HEIAS and may be examined on the project's premises.
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AC An.1 Ceviral Classif;ca:;o. Use SA Solei c saisf 'eeoonse,
AL *amge';.m laee

AP action polvtials s intenssity
All aciftc reffe Nor i Interna!;*.. 11isimess Roaklie

AN2 Advanced V;aeml Information C;Sp~ay i -. that is

ILS Irsts t Landlftg Systow
bill unit of imfeo in. inch
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Cff Critical flicker fre.wbcy Kit knowledge of results
cic Ca.boc s~fomtio ce'ter
C90 mesre cf protective ,*!we of !atrics L lacbert
CM, zentefeter LE loul*-ess levw'
CWS Contra; nerr,_.zs sten lb. pound
MO artion ioode
0~2  cart-af dioxide otmter

Cit cycles per meute N mean
CPS cycles Per second ma milliampere
CM critical ratio Mc megecycle
L37 Cathode ray tube lM6t iedian
cu. ft. cubic foot 09 milligram,

db dcibl n. mi le
do ecielmin. minute

d.c. direct current ML. willilambert
df degrees of freedom AM millimeter
CL. difference lire. 11OS Military Occuptio,.l Specialty

E. E. eperientr. xpermenersrph Piles Per hour
C, s. xpeimete exerientrsnsec. millisecond

EEG Slectroencephologram nu millief Cron
eg. for exapple ..sec. microsecond
EKG or CG electrocardiogram

MfI electrcnogra. N ewie of
ERG efec'roretingra. degree
e*. at. and others 0 observer
etc. and so for:h 07 oxygen
Exp. experipent OCS Offcers' Candidates School

nt Operations Research
ffrequency

F fithreviseit. F-ratio 0 prcbab: Iity level
ft. foot PB Phonetically halanced
ft-c. foot-candle PERT Program Evaluation and Rteviewj Technique
ft-L toot-Lambtrt PER PSYChoalVdnic skin respotise
ft-lbs foot-Pounds P1 Photo interpretation
ft/sec feet per Second PIl Planned Position 9ndicator

pps Pulses Per second
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ABONEV IAIlmS
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RK relative biological effectiveness eqa

ROTC Reserve Officers Training Corps ?I change in !ntansity
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SAGE Semi Autntic Ground Environment

so standard deviation

SOT signal detection theory

S"c. second

S/li signal-to-noise ratio

Spl. sound pressure level

S-R stimulus-response

SUBIC Submarine Integrated Control



1K INDEX 70 THE ULIMA FACTOR! ENGINEERIAG LIlTEIYlj

A

Ability Testing--see, Tests anC Testing (proficiency)

Absoute judgments-See Coding; for mthod see Psychophysics

Absolute Pitch--sfe Audition (pitcl-)

Acceleration and Deceleration-see nqotion. Effects of

Acceptability of Equipment and Tasks-see Individuel Factors. etc.

Accessblity.-see Work Place Design: alSO Maintenance (design for)

Accidents-see Safety

Acclimatization--see Environumental Conditions and Effects: also Physiological Capacities
Accommodat ion and Convergence-see Visual

Accurac-y of Movement--see Motor Performance

Acoustic

design--see also Ambient Noise (reduction and control)

eng-naering-see design, above

measuraenert-see Ambient Noise (measurmnt of)

ref la--see Audition (aftereffects)

shielding-see Ambient Noise (reduction and control)

Action Potential-see Physiological Capacities (muscle potential)

Activity Analysis-see Methods and Techniques, etc.

Acuity

auditory-see Audition (thresholds)

sensory. other-see specific sensory categories

visual-see visual (acuity)

Adaptation

auditory-see Audition (aftereffects of stimulation)

perceptual-see Perception (general)

theory-see Perception (theory,)

visual-see Visual (adaptat',on)

Adjustment, Method of-see Psy-hophysics (methods)

Aerial Observations-see Visual (searct, &no detection)

A-Frames-see Packs and Carriers

After Images-visual, see Visual (aftereffects, afterimages); Audition (aftereffects)

Aging. Effects of

audition

general references

motor perfomance

vision

work capacity

Aiding-see Tracking

Aiming-see motor Performance

Air Conditioning-see Work Place Design (atmospheric control)

* Air Ciews-see Groups

Air Reconnaissance-see Visual (search and detection)

Air Sickness-see Motion, Effects of

* Air Traffic Control Systems

commsunication and informtion flow-see also Language Design (control tower; Speech)

control problem3

equipment ',dispiays, etc.)

general references

layout and workplace design

operator variables

traffic flow

train Ing and simulation
Airblast-see Environmental Conditions and Effects (windblast, airblas t, windchiii)

Airborne Equipment.-see Aircraft (related equipm'ent)



Aircraft
accidents-e* Safety

coil ision--see Safety

comunication systems--see Speech (c1mmnicat'on systems)

controls--see Controls

#si9L--se also Helicopters; VTOL, STOL

general references

instrummt panel arrangement-see Panel end Console Design

landing and landing svstem-see also Carrier Approach Light System

Ilht ing. exterior

lighting, interior--see Work Place Design (illumination)

noise--see Ambient Noise (noise lIerels)

related equipment

visibility and recognition--see Visual (search and detection)

Airfield Lighting--see Lightinq Systems (Outdoors)

Airspeed Indicators--see Disp;ays

Alarms and Auditory Warning Oevices--soe Auditor, !displays)

Alcohol--see Drugs

Alertness--set Individual Factors. etc.

Allocation of Functions--see Assignment of Function

Alphanumeric Displays--see Rader; also Displays (types)

Altimeters--see Displays

Altitude Chamber--se- Environmental Conditions and Effects (equipment and methods)

Altitude, Effects of--see Environmental Conditions and Effects

Ambient Noise

accidents--see effects on performance, below

t -%osItIon--see measurement

control--see reduction and control, below

criteria for buildings--see redjction and control, below: Peso Acoustic (design)

deafness--see hearing loss, below

effects on perfornence (Includes industrial efficiency)

general references

heatrin loss--see also Audition (eftereffects)

Injury--see hearing loss, amove

level of

ai rcraft

airport

background, general

equipment, general

industrial environments

office

rockets, missiles

submarines and ships

vehicle (mOtor

weapons

measurement of (e.g., spectral analysis, critical band analysis)

reuction and control

acoustic shielding

general references

hearing conservation program

noise reducing devices and systems

personal equipment (e.g., earplugs)--see Auditory devices

standards of tolerance and annoyance

speech Interference level--see Speech (masking)

',rablt level. -see reduction and control, above

Ampl I ' rs--see Audi tofy (equipment)

Anchoring Effects--see Perception (general); also Psychophysics (methods)

Anechoic Char-bers--see Audition (equipment and methods)
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"tgo. Perception of--see Visual (perception)

Ankle D'vensions--see Anthropometric Measures

Anoaes

auditorV--see Audition

sensory, other--see the. specific sensory categories

visual--see Visual

Anoxia--see Environmental Conditions and Effects (exygen requirements)

Antnropometric Measures

arm and log dimensions

biomechenical analysis

body density

body size and d-imensions

centers of gravity

equipment and methods

extent and flexibility of limb movement

general references

hand and foot dimensions

head dlinions

locomotion

muscular strength and andirence

posture

somatotyping

space regui remznts

Anti-g-Suits--see Clothing (high altitude)

Anxiety--see Individual Factors, etc. (emtion)

Anxiety, Tests of--see Te~sts and Testing (personality)

Aptitude--see Individual Factors, etc.

Aptitude Testing--see Tests and Testing

Aqua Lung--see Underwater (breathing apparatus)

Arctic Climate Clothing--see Clothing (arctic ensembles)

Arm

dimensions--see Anthropometric Measures

ifovwxent-see Anthropometric Measures; also Motor Performance

strength--see Anthropometric Measures (muscular strength and endurance)

Armored Vehicle--see Vehicles

Armored Vests--ses Clothing (body armor)

Articulation Testing--see Speech; Coimmunications Systems (evaluation)

Art~ficiai Intelligence (binsimulation)

Artificial Limbs--see Prosthetics

Asbestos Suits--see Clothing (thermal protection)

Aspiration, Level of--see lndividual Factors, etc. (motivation)

Assignment of Function to Men and Machines in Systems

Assignment of Personnel--see ?ersonnel

Atmosphere--see Environmental Conditions and Effects; also work Place Desiqn

Attention--see Indi~idual Factors, etc.

Attention Span--see Individual Factors, etc. (attention)

Attenuators--see Auditsory (equipment)

Attitude Indicators--see Displays

Attitude Toward Task--see Individual Factors, etc. (acceptability, etc.)

Audible Phrases--see Language Design

Audiogyric Effects--see Orientation In Space, Factors Determining; also Perception (illusions)

Audiometry--see Speech; also Auditior. (equipment and methods)

Audio-Visual Aids--see Training Aids and Devices

Audio-Visual Interaction--see Sensor) (interaction)

Audio-Visual Monitorir'g--seor Sentory (comparison); Vigilance end Monitoring (sharing)

Audio-Warning Devices--see Auditory (displays), also Warping Devices

Audition

aftereffect-s of stimulation (e.g., accustic reflex, fatigue, pitch shifts, time errors, etc.)

aging--sam Aging; also Auditory (norms)
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Audition icootd)

anomalies and indivduai differences

auditory patterns and mean' (e.g.. flutter discrimination. melodic and temporal)

binaural vs. mo,-aural stimulation

equipment and methods (e.g., arnechoic chamb~ers, aufwiometric devices. commnication
simulators, techniques cf sudiometry)

aeneral reference

norms

Physiological mechanis

Psychophysical scales (e.g.. mel scale, sone scale)

recrui tment

repetitive stimulation

sound localization

standards and specification

stimulus characteristics

frequency and pitch

intensity and loudness

ote (e.g., brightness, duration. timbre. vocal ity)

stimulus mixture (e.g., harmonics, beats. combination tones. modulations)

tiieshold

training. non-verbal--see Training

Auditory

acuity--see Audition (thresholds)

adaptation--see Audition (aftereffects)

detection--see skills, below

devices

ear defemders (e.g., plugs, Pads. etc.)

enhancement devices (e.g.. hearing aids, guidance for blind, etc.)

displays; non-verbal (for systems utilizing verbal comunication--scm Speech/coemmunication
systems)

flight guidance systems t(flybar)

intermittent warning and signaling devices (e.g., sirens, bells, radio range)

mul ti-channel

sonar and other underwater sound systems

telegraphic systemst

oquipment

input devices (e.g., msicrophones, vibration pickups)

output devices 'e.g., earohones, loudspeaker)

transmission devicet (e.g., amplifiers, attenua tars, frequency modulators, icramblers)

fatigue--ste Audition (aftereffects)
feedback--see signals, below

flight guidance systems--see dsplays, above

localization--see Audition (sound localizalion)

masking (for speech rasking--see Speech)

noise--see Ambient 11oise

numerousness--see signals, below

patterns--see Audition

reaction time

search--see kills, below

si gnals

channel capacity for

characteristics of (general)

coding

detection--see skills. below

feedback

to-noise-ratio

skills

discritrinat ion
mnoni tor ing

sea rch and detection

14



Auditory (cont'd)

skills (contid)

so&Lar listening

trdcki ng--sae Tracking

training--see Training (spec~fic tyres,

vs. visual presentation--see Sensory Comarison

Aural harmnics--soe Audition (stimulus nixture)

Aural Reading Deices--see Auditory (devices)

Auto-Correlation Function--sees Mathematical and Statistical Methods

Autokinetic Effects--see Visual (perception)

Atmtchaku vtn

control systows--see Control$

learning devices--see Training Aids .nd Devices

maintenance--see Maintenance

Autoamtion (general)

Autiomobiles--see Vehicle

Automobile Accidents--ste Safety

Automobile Design--see Vehicle

Aviation Medicine--see Environmental Condit~an- and Effects (general references)

Backlighting--see Instrument Lighting (rear)

Back Rests--see Seats and Seating

Ballistic Vests--see Clothing (body ormor)

band Comoression Speech--see Speecn (11istoriio.)

Barometric Pressure--sea Environmenital Condtions and Effects (atmospheric pressure)

Basic Training--see Training (specific type,)

Beacon Lights--sel. Warning and Signal Lighti

bearing Information Aids--see Radar and othir CRT Displays

Beats--see Audition (stimulus mixture)

Bells--see Auditory (displays)

Belts. Harnesses and other Restraining Devices--see also Clothing (beiting)

?ends--seei Environmentai Conditions and Effects (&tmospheric pressure)

batting Behavior--see Subjective Probability

Blibliographies--see General and Comprehensive Refarences; also bibliographies are included
In general references under major topics

Binaural Discrimination--see Audition (binaural vs. monaural)

Binaural Stimulation--see Audition

Binwicular Disparity--see Visual, perception (depth)

Binocular Field--see Visual (field)

Binoculars--sLea Optical Aids

gLdMeei[cs--see also Anthropomatric Measures; Motor Performsance

Bioelectric Methods and Equipment--se.Physiological Equipment and Methods

Blo-lnsitrumentation--tee Physiological Equipment and Methods

Bio-kinitic Analysis--see Motor Performance and Skills (equipment and methods)

Bioeiechanicel Analysis--see Anthropometric Measures

R ion ic

Bloslmulation--see Artificial Intelligence

bisectioning Movements--see Motor Performance (positioning movements)

,Black Light--see Light (special types)

Blackout--see Motion, Effects of (acceleration and deceleration, tolerance for)

Blindness--sea Visual (anomalies, etc.)

Blindness, Flash--see Flash

Blinking--see motor Performance (involuntary riltleixes)

Blinking Signal Lights--sea Warning and Signal Lights; also Flash (late)

Blink Rate--see Flash; also Moto, Performance and Skills (involuntary reflexes)



Body

armor--sime Clothing

build--see Anthropoe'strc Mleasures

density--s.. Anthromtric Measures

movmet. perception of--see Perception

size one~ dimensions--see Arithropeeotric Measures

supports--see belts. Iharnesses, and other Restraining Devices

tamerature--see Physiological Capacities

lone Conductio. Audition--se Audition (physiological mechanisms)

Books in Human Factors Engineering--see General and Comprehensive References

Boredom--see Individual Factors. etc. (motivation)

Braille Systems--see Tactile Coding

breathing Capacity--see Physiological Capacities

Breathing Devices and Eoquipmen; -- see also Masks; also Underwater

Brightness

comfort relation--see Visual (comfort and fatigue)

discrimination--see Visual (brightness discrimination)

sky--see Light (natural)

Broad !Iand Blue ti'umination--see Light (special types)

Buffeting--see Vibration (w.'ele body)

Cabs, Trucks--see Vehicle

Caffeine. Effects of--see Drugs

Caloric Intake--see Diet, Food and Nutrition

Calorimetry--see Physiological Equipment and methods (metaboi ic measurement)

Carnuffaae or Concealment

Cardlo, Vascular indices--see Physiological Capacities

Cards, Design of (e.g.. data processing cards. E-Z Sort, etc.)

Cargo d4andling Systems--see Supply Systems

Carrier Approach Light Systems--see Aircraft (lending and landing systems); also Lighting
Systems (airfields)

Carriers--see Packs ano Carriers

Cathode-Ray-Tube Display--see Radar and other CRT Displays

Centers of Gravity--tee Anthropometric measures

Centrifuge--see ttjtion, Effects of (equipment end methods)

Channel Capacity--see Auditory (signals); Visual:, Sensory (co.lparison)

'9, Characters, Symbols, Design of--see Numerals, Letters, and Characters, Design of

Charts, Desiga of--see M~aps an~d Charts

rheck Lists--see Job Performance Aids

Chest Measurement--see Anthropometric Measures

Choice Behavior--see Individual Factors, etc. (thought processes)

Chopping--lee Speech (distortion)

C hronopho tography-- see Motor Performance (equipmenrt and methods)

Cinematography--see Motor Perfor,.*snce (equipment and methods)

Click-Pitch Threshold--see Audition (pitch) and Auditory (signals)

Climatic Chamber--see Environmenta' Conditions and Effects (equipment and methods)

Clipping--see Speh (distortion)

Ciloth,V

Arctic ensembles and cold weather

belting

body armor

ao;m nt n methods

fabi ict

fa steners5

footgear



Clothing (cont'o)
general references

high altitude and anti-q

noxious aents. protection (e.g.. rocket fuel, liquid oxygen, etc.)

radiation protection

restrictive effects of

sizingmtechniques of measurement

space suits

tests of--see equipment and methods, above

thermal protection

tropical ensemble

underwater ensemble.--see Underwater

Cochlear Response--see Audition (physiological mechanisms)

Cockpit Lighting--see Work Place Design (illumination)

Cockpits--see Aircraft, Design of

Coding

auditory signals--see Auditory (signals)

controls--see Controls

lights--see Lights

tactile--see Tactile

visual--see Visual

Cognitive Processes--see Individual Factors. etc. (thought processes)

Cold Environments--see Environmental Cond;tions and Effects

Cold Weattver Protective Clothing--see Clothing

Collision, Hid Air--see Safety

Color--see also Vision (color vision)

coding--see also Lights

filters--see Vision (equipment and metiods); Optical Aids

lights--see Lights 0

paints and finishes--see Paints, Finishes and Surfaces

phenomena--see Vision (color vision)

preference--see Vision (color vision)

smokes--see Signaling Systems

systems (e.g., abridged systems, international XYZ system, etc.)--see Vision (standards)

Colorimetry--see ',ision (equipment and methods)

Combat Information Centeri CIC--see Commend and Control Systems

Combination Tones--see Audition (stimulus mixture)

Comfort--see also Seats and Seating

Command and Control Systems

Coimunication and Information Theory

general

Information assessment and processing

redundancy, uncertainty

Coamiunication Systems

general

group--see Groups

nonverbal--see Auditory (display); Tactile Coding

speech--see Speech

techniques for evaluation

Comparison of Sensory Channels--see Sensory Comparisons

ComDatibil;ty, Stimulus-Response--see Sensory (geiieral);, also Control-Display Dynamics

Corpensatory Track;ng--see Tracking

Complex Tones--see Audition (stimulus mixture)

Complexity of Work or Task--see Work and Task Performance

Compression and Expansion, Speech--see Speech (distortion)
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Coeputers

data pro--essing systems

deslan

general

mn inte-raction

moels and prosgrams

ii rmlation

system's ce~nt

Concept Forration--see Individual Factors. etc. (thought processet); Training (basic learning data)

Confinaent--see Pro!onged Confinement

Console Design--see Panel and Console design

Constant Error--see Miathematica, and Statistical Tect-niques

Constant Stimuli--see Psychophysics (methods)

Contact Analog Displays--see Displays (other)
Containers and Packaging

Contaeinated Environmtents--see Environmentsl Conditions .8d Effects

Controls

adjustments--see setting, precision, ..

aided--see Tracking

aircraft controls

au tomat ic

backlash. deadspace, and response lag

coding

cobie t.g., pushbutton on *2(ck, ganged controls)

comparison of types

eye (as control mechsnism)

force to act ivate

general refe-ences

handgrps and handles

induectrial (eg.. on machinery or equipment)

labelling--see Labels. Design of

linear movement

levers and sticks

pedals and ru-ider bars
2ush utto.%t and toggle switches

loading--j,. s-'etsitance, below

location andj ggsitioning

multiele-axis

fj remote handling

resistance (damping, in~ertia. friction, torque. etc.)

rotary movement

cranks and wheels

knobs

sensitivity and amplification--see Control-Display Dvr'ami-s (movement ratio)

setting, precision

shpand submarine controls

threc-a'cls--see multiple-axis, above

vehicle controls. e.g., automobiles, tanks, etc.)

Control-Display Dynamics

compatibility and motion stereotype

feedback--sec Tracking

genera
integration

movement ratios

_quicken n-7see also Tiarking,'I Controller, Human--%ee Hmon (controller)



Control Tower

design of workspace--See Air Traffic Control Systems

language--see Language Design

speech--see Spec- (communication systems)

systems--see Air Traffic Control Systems

Convergence (of eyes)--see Visual (accommdation and convergence)

Correlation Techniues--see Ma~hemetical and Statistical methods

Cost Ef activeness Analysis--see Systems (techniques of analysis)

Counters--see Displays (digital)

Crane Cabs.-see Industrial Equipment. Des;gn of; also Controls (industrial)

Cranking Movment--see Motor Perfo."uance (repetitive movement)

Cranks--see Controls irotary)

Crash Impact and Survival--see Safety

Creativity--see individual Factors. etc. (thought processes)

Crews--see Groups

Critical

band analysis--see Ambient Noise (measurement of); Speech

flicker frequency--see Flicker

incident technique--see Methods and Techniques, etc.

Cross Modality Matching--see Psychophysics (methods); also Sensory (interaction)

CRT Displays--see Radar and other CRT Displays

Cursors--see Radar and other CRT Ditplays (range and bearing scales)

Cushions--see Seats and Seating

Cutaneous C'xwmunicatin Systems--s-t Tactile Coding

Cutaneous Sense--see Touch

Cybernetics

Damping--see Ambient Noise (reduction and control); Controls (resistance)

Dark Adaptation--see Visual (adaptation)

Data

analysis--see Mathematical and Statistical Methods4 )presentarion--see Mathematical and Statistical ftthods; also Printed Material. etc.

processing systems--see Computers

Daylight--see Light (natural)

Dazzle--see Flash

Deafifess--see Ambient Noise (hearing loss)

Deccleration--see Motion, Effects of (acceleration and deceleration)

Decibel Loss--see Ambient Noise (bearing loss);, Audition (aftereffects of stimulation)

Decision Analysis--see Method and Technique '- also Game and Decision Theory

Decision-Making--see Individual Factors. etc. tt,-,'1J t processes)

Decision Theory--see C-'e and Decisions Theory

Decompression Sickness-see Environmental Conditions end Effects "decoimpression)

Density of Tones--see Audition

Depth Perception--see Visual (perception of)

Desert--see Environmental Conditions and Effects (hot); also Clothing

Detection. Auditory--see Auditory (skills)

Detection Theory

Detection, Visual--see Visual (Search and detectior)

Dial and Scale Design--see Displays

Dial Setting--see Motor Performance

Diet, Food and Nutrition

Difference and Summation Tones--see Audition (stimulus mixture)

Digital Displays--see Displays (other)

Dimensions

body--see Anthropometric Measures

furniture--see Furniture Design

work place--see Work Place Design
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dial and calle .1:I

awwral rte-ewance

at~ct -g Panel and Cisole 11ise.

*NiCA*5@d--se*~~il~~ac

~Irm;4 ami: uaterwtatka- pEUoIW

size

&;rseeed indicators

*!tii'ezars

b!:iltee ;ft9cas~t_

coftnvd 41s$lay ji;e~ratrA)

fidicator and Ornlnm

iazetated dispi-se coauirwlnedi lys. awO~e

larqe i.la-" (fo' b~ngy Pore the ne paso. e.g,. *Plot hiavds)

ee''..digital. li alloj. csetr. etc.)

polar coordinate

,r*ar-see qadgr an!t ct~r CT Di splays

Di soriemtat ~0n--tee Orientat ion in Soace

DiStanCC PeICsVbOn-See V;SUal fcrepCeo#n Of)

Nstorted Vsion--s4!e Visual (field

Diurnal Cyclas

Soors. and foorimys--svp Work Place Design (cassegeiimys)

rxoor Na-idles--see rinarcls

Dz-ppler Displays-.ee Auditory !*isplays)

analysis of

erforrance and skilis

safety--see Safety,

Druns

r~xw-y a: d Pannilkin Deign.

f D~e Parlkers--se, Signal ng Ssteizi. Visual

Dynamic Acuity--tee Visual (acuity)

E

Ear

damage--see A-tbient Noise (injury)

defende s---see Auditory (devices)

uuffs--see, Auditor,( (devices)

pl-)?.-see Audi tor-; (devces)

protectors--See Auditory (devices)

EEG--Ste Physiological methods and Ewtcipert (electroencephalograph)

Ego-involverent--see Indi,..dual Factors. etc. (rotivation)

Election Cap~sule

E~ectio- Seats--see Stats (ejection)

Elastic Resstance-ee Centrols (resi,tance)

Electric&; Coding--see Tactile Coding

Electrocardiugram--see Physiological Methods and Eiquipffect

E'ectroces--see Physiological Methcds and Ecquipm~nt

Zlectroencep.iaiograph--see Physiologicel Methods and Equipment



1lectrolWinescance--sa* Instr~nt Lihtig

£!ectfoyrrOrphr--S Phys;ological Methods and Eup se t

Electroretonogram--see PS; 0;o91;cas Met'os and Equ;pment

Energe-icy Lights--sse Verming and Signal Lights

rot;o---s** Individual Factors. etc.

Empty Field mvopo--uS* Visual (unusual environments)

Energy Exv*Pd;tu-e--see Physiological Capecities

Engine uflets--se Aavb;ent Noise (reduction and control)

Engine b;sa--see AM ient Noise

Entronces--see WOrk Place Design (passagemays)

Enviromental Conditions and Effects

air condit;oning--see Work Place Design (atmospheric control)

at ospheric pressure (high altitude)

cloatic chmzber--see equipment and methods. below.

equipment and methods used in study of

evaporative cool ing

general references

heating

hot (includes both desert and tropical environcents)

hunidi t

ionized air

oxsoen requ reents

radialic-i

t!ersture

thermal radiation

tolerance, adaptet . acclimatization

altitude and pressure

cold

heal.

toxic environntents

ventilation

, ater--see also Underwater

windblast. airblast. windchill

Equipment

arrangement--see Work Place Design

des;qr ano evaluation (includes eqvipment not covered elsewhere, e.g., electronic
equipment)

noise--see Ambient Noise

Equipment Used In Human Factors Research (general)

Ergometer--see Equipment Used in Human Factors Research

Error

analysis--see Hathemetical and Statistical Methods

equ ipmen t

human

Escape from

aircraft--see also Election

other places

subma r i nes

Exercise and Performance

Exits and Ent-ances--sv workplace Design (passageways)

Expanders ano Limiters--see Auditory (equipment)

Experimental Pethod--see Research Techniques in Human Fators Engineering

Explosive Decompresion--see Environmentai tonditions and Effects (decomp-assion)

Exponential Lag--see Controls (backlash)
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Exposure Time

auditory effects--see Aujdition (duration); Audi (signals)

visual performance--see Vision (signal a'.,, istic)

blink--s-e Motor Pe iormance (in. Iuntarv reflexes)

as Contro, Nechanisn,--see ,.ontrols (eye)

dominance

fixation--see Panel and Console Design (spatial dynamics); Printed Material. ae.

% F

F4Ce- to-Face Ccimn i cat i n--see Speech (commn icat ion)

Face P'esk%--see Masks

Facial Measurements--see Anthropome(ric Measures

Facliitation of Racepion--see Sensory (iteraction)

Facilities tiluen Eng.narmnq)

Factor An&lysis--see Mathematical and Statistical Methods

Factory Lightlng--see Work Place Design (ililaminati 'n)

Fallout, Radioactivje--see 5rivironmental Conditions and Effects (radiation)

Fatigue--see Work and Task Performiance: also Auditory (aftereffects); Visual (comfort and

fatigue); Exarcise and Perform.iance

Faar--see Individual Factors, etc. (emotion)

Feedback

delayed auditory--se. Auditory (signals)

delayed speech--see Speech (distortion)

sensory feedback-- see Sensory (feedback'

theory--see Cyberrnetics

tracking--see Tracciag Iffeedback)

Field of Vie. Work Place--see Work Place Design (visibility)

Figural Aftereffects--see Visual (aftereffects)

F: Ims

general, huran factors--see General and Comprehensive References, etc.

research, use in--see Research Techniques. etc.

training--see Training Aids and Devices

Filters

auditory--see Auditory (equipment)

optical--see Vision (equipment and methods);, Optical Aids

Fire Fighting

clothing--see Clothing (thermalI protection)

equip'int--sre also Vehicle

Fitness, PhysIcal--see Physical Fitness

Fixtures, Lighting--see Work Place Design (illumination)

Flares--see Lighting Systems (outdoors); also Veining ano Signal Lights

F lash

blindness

rate

v isibility

FleSCh Reading Ease Formulas--see Printed Material, etc. (readanility, assessment of)

Flexibility of Moven'ent--see Anthropometric Measures

Flicker

Flight

control systems--see Controls

guidance systems

performance and skills

simulation (includes spaceflight)

training--see Training (specific types,)
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Floodlights--see Lighting Systers (outdoors

Flow Analysis--see methods and Techniques. etc.,. also Work Place Design

Flow Process Chart--see methods and Techniques. etc.

Fluorescent and Luminous Materials

Flutter--see Audition (audlto~y pattern)

Flybar--see Auditory (displays)

Fog. Haze. Smo and Smoke

Food--see Diet. Food. and Nutrition

food roatainers--see Containers and Packaging

Foot

dimer.sions--sae Anthropometric Mleasures

gear--see Clothin~g

Form Perception--see Visual (perception of)
Free Fall1--see Plot ion, Effects 6f (acceleration and deceleration/types of)

Frequency

distortion--see Speech (distortion)

modulators--see Auditory (equipment. transmission devices)

sensitivity to---tee Audition (pitcn)

Frictional Resistanse--see Controls (resistance)

Frostbite--see En~iroruiental Conditions and Effect, ttemperature)

Finction Analysis-:e Methods and Techniques. etc.

Fi~rniture Design--see also Seats and Seating

G Forces--see Miot ion. Effects of (acceleration and deceleration)

Gain--see Control-Display Dynamics (movement ratio)

Galvanic Skin Response--see Physioiogitcal Copacities

Galvanometer--see Physiological Equipment and Methods

Game or Decision Theory

Ganzfeld--see Vision (effects of unusual ensronments)

Gases--see Environmnental Conditions and Effects (toxic environents)

Gas Masks--see Masks

) General and Compprehensive References in Human factors Engineering

articles and reports

bibi iogrrrphies

books

filmns

handbooks

symposia and conferences

Glate--see Visual (comfort and fatigue); Light (physical characteristics)

Glasses--see Optical Aids

Gloves--see Cloth~ing (handgear)

Graphs and Tables, Design of

Gravitational Forces--see MotlonEtfects of (acceleration and deceleration)

Gravity, Centers of--see Anthropotietric measures

Grenades--see Weapons (handheld)

Grips--see Controls

Grip Strength--see Anthropoiietric Measures (muscular strength)

Ground Support Equipment

Groups

air crews

colwunicrrtion

effect iveness

evaluation

general references

infantry squads

interaction
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Groups (cont~d)

leedwership

missile crs

Nora I

problem svinq

re-Search tecni*es

%*fact;io

ship and suibmrine crows

stucure

took cr-g

theory

traiining -- see Training

Groping of Coipnent--see Panel amd Console Design
Gunnery Training--see Telning (specific gog.ams)

Gust SCale--s., Smell and Test.
Gustation--see Smell and Traste

H

ifand

diWenS;oeS--See Anthropooetr, c Measures
griPs--5e Controls

signals--see Signaling Systems. Visual

Strength--see Anthropometric Measures

tools, design of--see 'roofs. Design of

wheels--see Controls
Pandbooks--see General and Coprehensive References
Handbooks. Manuals. Texts. Desion of
Hanoedness- -see Motor Performance

Hand grenades--see Weapons (handheld)
Handles--see Controls
Handgear--see Clothing fhandgear)

Hats--see Clothing (Phedqear)
Headphoines--see Auditory (equipment. output devices)
Head Size--see Anthropometric Pleasures

Hearing

f aids--soe Auditory (devices)

conservat;on program--see Ambient Noiso (reduction and control)
ge~itral--see Audition; Auditory
loss--see Ambient Noise: also Speech (audiometric testing)

Heart Rate--see Physio;ogical Capacities

Hear--see Environmental Conditions and Effects
Heat Loss--see Physiological Capacities (temperature)

Heated Suits--see Clothing (thermai protection)
Heating--see Environmental Conditions and Effects

Helicopters

Heliets--see Clothing (headopor)

High Alitude--see Environmental Cornditions aad Effects
Highly Audible Pt~rases-ee Language Design

Highway Lighting--see Lighting Systems (outdoors)

H!ighway.Research--spe also Traftic
Hat Weather Clothing--see Clothing (hot weather)lb . Hot Weather Environments--see Environmentpl Conditions and Effcts
Houses, Dwellings and Se ter. Design f
Hue--see Vsion (color vision)
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ct~oller-genseral discussion of son *s a control aiechan's

error--see Error

;nformation processinig cap.&Lil;ties (includes receptionm and transmission)

transfer functions

Human Factors Engineering--see General and C.,mpretoensive References

HIutidity-sem Em;tirnental Conditions and Effects

Hyperoipia--see visual (aiomIies)

Hypodynamics--see Sensory (deprivation)

Htypoxia--see Envirc .Aental Conditions ard Effects (oxygen requirements)

MCAD Phonetic AMphabes--see Language Design

Ideal Observer--see Detection Theory: also Psychophysics (theory)

Illumination--see Light; Lighting Systeas; Vision: Visual: Work Place Design. Instrument Lightng

Illusions, Perceptual--see Perception (illusions)

Image Irterpretation. Plotography--see Photographs, Photography and Photointerprelation

Immrsion SuIts--see Underuster (clothing)

Impaired Hearing-- see A-bient Noise (hearing loss)

Incentives--see Individual Factors. etc. moictivation)

Indicator and Morning 0.ihts--s.~e Displays; also Warning and Signal Lights

Indicators and Scales--see Displays (dial and scale design)

Individual Factors Affecting Performance

acceptability of and attitude toward epuntand tasks

alertness

aptitu.de and intelligence

attention

emot ion

fatigue and bet-avior decement--see Work and Task Performance

general

motivation and isorale

personality

retent ion--see Retention

set

tiouqht processes

vigilance--tee V-',e

Industrial

deafness--see Ambient Noise (hearing loss)

egaiciment. design of

noise--see Aribient Noise

Industry and Businetss. Human Factors Oriented Studies--see also Work and Task Perforirance

Inertial Resistance--see Controls (resistance)

Infantry

squads-- see Groups

training--see Training (specific types)

nformat ion

analysis--see Coirvuniiation and Information Thecry; also Speech (basic characteristics)

processing, human--see Human

reception, human--see Human

storage and retrieval systems

theory--see Cormnica'ion and Information Theory

transmnission, humran--see Human

ifrared Devices--see Light (special types)

Inhibition of Reception--see Sensory (interaction)

Injuries, Anelysis of--see Safety

Input Channel, Coinparison--see Sensory (comiparison)

Input Channel, Interaction--see Sensory (interaction)

irnstructions, Effects on Task Performance~-see Individual Factors, etc. (set);
also Training (basic learning data)
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Instinment Lighting

color and Intensity of Illuintionl

direct lighting and floodlighting

edge mind ring
*lectmluinescont

rear (trensillumlnetion)

l.itegraed Display Panels--see Displays; Control-Display Dynn~Ics

Intelligence--see Individual Factors. etc.

intelligence Testing--see Tests and Testing (intelligence)

Intelligibility--sne Speech

lnterouret Phase Cues--see Audition (sound localization)
Intercon Systems--see Speech (cmi cat ion systems)

International Lanquege--see Language Design

Intersonsory Effects--see Sensory (interaction)

Interval Scaling--see Psychophysics (scaling)

Interview Technique--see Method and Techniques, etc.

Involuntary Ref leaes--see Motor Performance

Ionized Air--see Environmantal Conditions and Effects

.irradiation, Cosmic and Nuclear--seme Environcantal Conditions end Effects (radiation)

:solation--sea Sensory Deprivation

Job Description and Analysis--see Method; and T-chniques. etc.

Job Performance Aids

Judgment--see individual Factors, etc. (thought processes)

Judgmen-t, Psychophysical--see Psychophysics (methods)

K

Keyboard Design--seet Panel and Console Design

Klnesiology--see Anthropometric Measures (equipment and methods. biomechanical analysis)

K inesthes is

coding

genera; references and basic date

Knapsacks--see Packs and Carriers

Knobs--see Controls (Rotary)

Knobs, Setting Accuracy--see Motor Performance and Skills (positioning movement)

if, Knowledge of Results--see Training (basic data)

L

labels. Design of

Landing Systems--see Aircraft (landing systems)

Language Design (includes special alphabets and languages, context, sfnthetic speech
and eauipment) --see also Speech

Lateral G--see Motion (accelerat'on and deceleration)

Layout, Panels and Consoles--see Panel and Console Design

Leadership--see Group

Learning--see Training

Legibility--see Numerals, Letters, and Cheractomrs, Design of; also Signs, Design of;
Printed Materials, etc.

Leg Measurement--see Anthropometric Measures

Lenses--iee Optical Aids

Letter Design--see Nlumerals, Letters, and V-arectors, Design of

Levees--see Controls (linear)R Life Jackets



Life Support Systems--sae Space Systems

Lifting--sot Anthroomtric M~easures (muscular strength and endurance)

Light

adaptation--sat Visual (adaptation)

cino--see also Warning and Signal Ligt'ts; Aircraft (fighting); Ship (lighsting)

colored

general

Ilow level--see Vision flow. level ;IIL0,ination)

measurmet and specification--see also Vision (equipnent and methods)

natural (i.e.. daylight. high altitude, sky brighstness. etc.)

physical characteristics

signal--see Warning and Signal Lights

special types (i.e.. black, broad band blue. infrared, poloriz~d, ultradialet)

Lighting Systems

ndoors--see W~ork Place Design (illLi-inatin-;

instrumient--see Instrument Lighting

outdoors

airfields

flares

floodl ightsand searchl ights

general

highway and street

workplace--see Work Place Design (illweiinatil)

Limb Coordination--see Motor Performa.ce

Limb, Flexibilty--see Anthropoetric Measures

Linearity of Human Operator--see Human iransfer funct ion)

Linguistic Context--Ste Language Design

Lincuistics--see Speech (basic characteristics)

Link Analysis--see Methods and Techniques. etc.

Listening, to speech--see Speech (perception)

Load Carrying--see Anthropocnetric Measures (muscular strength); also work and Task

Performance (capacity)
lood Stress--see Work and Task Performance

Localization. Auditory--see Audition (sound localization)) Loudness--see Audition (stimulus characteristics)

adaptation--see Audition (aftereffects)

binaural vs. Ponaural--see Audition (binaural vs. monaural)

coding--see Auditory (signals)

level discrimination--2ee Audition (stiiislu%. characteristics)

recruitment phenomena--see Audition (recruitment)

scales--see Audition (psychophysical scales)

summation--see Audition (stimulus characteristics)

Loudspeakers--see Auditory 'equipment)

Low Level. High Speed Flight

Low Level ilumination--see Vision

Luminosity Curves--see Visual (thresholds)

M

Machine Noise--see Ambient Noise

Machin~e Translation--;ee Translating Devices

Magnitude Estimal'ion--see Psychophysici (methodr)

Mai~ntenance (maintainability)

beha% or. strategies

design for

diagramps--see Job Performance Aids

equipment, used in

I- 17



Maintenance (wei-tainebi ity) tent d)

gener.al referencs

systm

training--s.. Training Ispecflc types)

Man-Assist

Man vs. HacJhes--e Assgn-w :n of Funct ion to Hen and Machines

Men~tgment-see System Design

Mannikin Des~gn-sae Dmw "n mannikin Design

Manuals. Design of

Manuel Controls--see Controls

Manual Dexterity-sea Motor Performance

Maps and Chorts. Design of

marksmanshl; -see also Training (sp";4ic types. gunnery and marksmanship)

Masking

auditory--se. Auditory: also S~eech

odor--see 5m.1l e nd Taste

visual--see visual (masking and interference)

Masks
Master Siave Manipultor--see Controls (rmte)

Ma:hatical Models-see Mathematical and Statistical Methods

Mathematical and Statistical methods

Melodic Patterns--see Audition (auditory patterns)

Mel Scale--see sC..ition (psychophysical scaling)

Minory--see Retention

message Transal isin--see Commnications Systems; also Speech

Metabolic Rate--see lPiysiological Capacities

Methods and Techniques for Stvdy and Analysis of Tasks- Oerations, and Systems

critical incidere technique

decision enalysi!

experimental methods--see Research Techn~ques

general references

job ond task description and analysis

operations research

other mfethods

photographic techniques

qsueueing

system analysis--see System Design (techniquesof ntlysis)

task description and analysis--ste job. above

time and notion tud

I t Micro Motion Stud-see Methods and Technique-c, etc.

Microphone%--see Aoditory (equipment. output devices)

Mid-Air Collision--see Safety (air)

Military Standards and Seecifications

Min'.aturizetion, Equipment

Minimum Perceptible Aculty.-sese Visual (eculto

Minimum Separable Acuity--see Visual (acuity)

Missile Noise--see Aribient Noise (levels of)

Missiles--see Weapons

Mittens--see Clothing (handgear)

Moc-ps--see Simfulators

Monaural Stimulation--see Audition (binaural vs. monaural)

Monitoring Performar'ce.-see Vigilance and Monitoring Performance

IKonotonous Environments--see Sensory (deprivation)

Monte Carlo Methods--see Mathematical and Statistical Techniques

Morale--see Individual Factors, etc. (motivation and morale)

Morse Code Training--see Training (specific types)

!Ltot Efet of
acceleration and deceleration

general references
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notion, Effiets of

acceleration and deceleratson (cent'd)

protect ion for

tolerance ior

types of

amlilitude and frequencir

eauiaE-nt and methods

general references

osc~Iitary

perception of-see 'e'cepton

rota: in

vestibular functioning

vibration. tihole body--see Vibration

Motion Pictures--see Films

Mo!,i0E5on-iee Individual Factors, etc.; also Training (basic learning data)

Motor Perlornce and Skills

aiming

coordination of lir'bs

dimensional analrs~s

eguigment and methods used in stldy of

general references

handedness

involentery reflexes

learning--see Training (specific types. tracking and motor)

Wanual dexterity

positioning covemnts

'eaction turn--see fttion Time

levetitive u!vexents(includes cranking and tappine)

serial movents

speed and precision

steadiness (and tremor)

tests of--see Tests and Testing

th 3ina
tracking--see Tracking

Movement
percept ion

bodily--see Perception

visual--see Visual (perception of)

ratio, controls--see Control-Display Dynamics

restrctlve effects of clothing--tee Clotl'ing (restrictive effects)

stereotypes--see Co.ntrol-Oisplay Dynamics

Multi-Channe! Listening--see Speech (coiunicatinni systems, perception); Auditory (display)

Multiple Image Photography--see Methods and Techniques, etc. (photographic techniques)

Muscle Potential--see Physiological Capacities

Muscular Endurance--see Anthropoinetric Measures; also Work and Task Performnce

Muscular Strength--see Anthropometric Measures

N

4arcosis. Deep Sea Divers--see Underwater (environments. oxyg'en requirements)

XATO PIhonetic Alphabet--see Language Design

Natural Ambient Illumination (davllght)--see Light (natural)

Navigational Aids and Systems

Negative l--see Motion (acceleration and deceleration)

Neural Theory

Night Blindness--see Visual (anomalies)
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5i5%t visioe-we Vi1s10" (bI level Iiuei.Mition)

Noise

audIterv-see Abiont Noise

fll4d--see Ambient fise (smesur t Of)

meswneq-see Auditory: Speech

moters-see Ambient Noise (equilpwit and methols)

riedoction--se A fmb|ort Noise

visuel--sat VSual (masking and ;iterference)

Noxious Odors--se Environmental Conditions and Effects; also Smell and Taste

Nuclear Operated Eglment and Systems. Problem of

Numerals- Letters, and Characters, Sesin of

xystagus--se Eye Movent; Vision (*wus'pel environments)

Obstacle Perception by Sign? -se Audition (sound localization)

Oulogravic Effect--see Orien,~ w- In Space; Perception (illusions)

Oculogyral Illusion--see Orientation in Space; also Perception (illuslons)

Odorants--see Smell and Taste

Office Lighting--see Work Place Design (illumination)

Olfaction--se Sall and Taste

oiperations Research--see Methods and Techniques. etc.; also Systems Desig

Operator Opinion--see Mothods and Techniques, etc.; lnlavidual Factors. etc.

(acceptability. etc.)

Operator Positlon. Effects on ork Space Design--see Work Place Design

Opinion Survey--see Tests and Testing (opinion)

Optical Aids

binoculars
glasses, spectacles and g"oggles

lenses and filters

per, soE~s
range finders
sights and reticles

telescopes

vi sos

Orientation in Space, F:actors Oetermlnn*m

Outdoor Lightiig Systems--see Lighting System-, (outdoor)

Overlays--sea also Radar

Ox gen

4i consumption--see Physiological Capacities

masks--see Masks

requlrements--sfe Environmental Conditions and Effects

toxicity--see Environmental tonditions and Effects

P

Pace--se Anthropometrlc measures (locomotion)

Paced Work--see Work and Task Performance (pacing)

Packaging--see Containers end Packaging; for food--see Diet, Food, and Nutrition

Packboards--see Packs and Carriers

Packs and Carrie's

Pain

Paints, Flnishes and Surfaces

Pal.-r Resistance--see Physiological Capecities
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Panel and Console Design

fircrilft 4nd lSCEecac

qenere I reftrences

keyboard deslor

layout (includes grouping of zomponents. Orientation to operator, visue; faztors,
hlmts of work area etc.)

shigs and submarines

spacing between coponnts--see layout. abov

satlol dynamics. freagonc; of use of coseonants. end order of use

vehicles

Parechutes

Parallax--see Displays (reading and Interpretation problems)

Passagembys--see Wdork Place Desig-

Pattern Percept bor--see Visual (pe-ception of)

Patterns of Commnication--see Comnication Systems

Pedals--see Controls (linear)

Pear Rating--see Personnel (assessment)

Percept ion

of body mement and position--sea also Orientation In Spae

general referen-es

i I Itsons

isolation--see Sensory elprivotion)

sensory, other--see specific sensory categorie!

theory

Performence Aids--rne Job Performance Aids

Peripheral Vision--see Visual (field)

Periscopes--see Optical Aids

Personality and Performance--see Individual Factors. etc.

Perspnnal--see &lso Tests and Testing; Training

assessment

clessification end assionment

evaluation--see assessment

genero' references

sel ect ion

subsystem ponceots

PERT (Program Evaluation and Review Tachnique)--see Systems (management)

Pharmocology--sLae Drugs

Phonetic Alphabet--see Language Design

Phonetic Anelysis--see Speech (basic characteristics)

Phoneo--see Visual (anomalies)

Phosphenes--see Vision (signal characteristics); Visual (thresholds)

Photic driving--see Repetitive Stimulation (visual);. also Physiological Kethods end Equipment
(olectrooeophologroph)

Photoarxovhs. Photoqrephy and Photo Intereretation

Photometry--see Vision (equipment ana methods)

Physical Fitness and Performance

Physical Stress--see Stress

Physilolcal Capaclit

acclimatization--see also Environmental ConditIons end Effects

cardio-vascular Indices

enerpy expenditure

galvanlric resp...s

general references

heart rate

metabolic rate
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n;meel C8 SA ci.e (cant**)

phsC8l fvvwss

talsortwo !01ais ;OIC:wdm ,.sws;~,T bet! less)
Dt.seleoscel (AWs~m!n 0e1d illtbods

elemtrocard;gm

elect rawcegumel.tsb

9-lectroreeby

elect -ores inec*.

.mqsraj reforence

sstOl ic mascrmpa (inclvds Calor~aatrj,. respirotory. polm.-oy. blood Cagemsui.
beat bola-Ce. etc.)

otber mottelod o *Aui~t

ftiyii.0-5w m &tbrPM~t'C Peiswres

Pictorial Susplays-ama tsplays

Pitcl--soo Audition sstlmuluis character;istIcs)

cod;*-s.. Auditory (sirtals)

ikifts-see Aeditiat :aftereffects)

Pl~ of Controls M4eatiwe to fteraw.--s"e Pmi and C-sole Desir

Pointer lows;?-*--see Displays

Polaizeatioft Light--toe L~qft (special types)

Porcahilitv- Ses~cn far

'os~on%;Pg of Conponants an pwelv and ConsowCe4--see ?&.et Ong e.~nwtl 90093

Posi z'4n ftomen:5-see Ko*2r Perfomse.-ce

Positive 5-e intt;. Effects --f faccalsretio and~ 4"elerot;o-)

ftmr -e A..:hrapemtic ftosw'es

OP1 WiplaV-soo kadr are ctlier CftT ;;slays

Predior l'bstuN~c~t--seet Osplals

Prefereott.*--sea ind..Cual Fi~twrs. -etc, tcceptab. i i ty of ,quipuecs end tasks)
0Praference Testing--swe lests (prefoerce)

Pressujre Ct**oes--see Envtorvental 93 4itioni; and Efferts (equipaint 00d wetrods)

Press -xs uits-se Cla~hing

Printed taterial. teu:bilit% end Aeaebility

teneral refer'-txes

readwisltyv assessment of

see Oiso

ft zeros

check Usts

groo~ss and tobles

hersl~voksand manuals

sops and clzsrts

nrels. letters, and characters

phimtoqraphs

Prc.*b.',slic ftdl--see -Pthmxtical and Statistical m4ethods

Probability Lerning..see rreining lbasic learning dot*Itheories)

Prc!4b;!ity Theory--see NebeiticaI e'd Statistical methods

Problem Solv.-ig Sehavior-sL Individual Factors, etc. (thought processes)-. also Group~

Process Charts-see hethos ane 7echnsques. etc,

Proficiency 'esting-$ae Tests *Ad lwst.nq

Prgcromwed l'nstructio,--see also T'a;flirg A;ds and Devices (teaching machines)

Prolongaed ConE ineffent-se also Sensory (deprivation)

P'olomged Perforneoce.-see Work and Task PerfofiienLe (length of work period, fatigue)
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PrOlonged Perforffan-,. ifa--o isial Iconfort and fatigue); also Vigilance

rotect ivl hn-5e Ohn

Prolec!'ve Ztvc-y5ul-a Ptical Aids

Psc@~en~s-se A~d:~o'-(eQ-;,pet &:%d methoft)

Pschogulvanlic Respotse--see llnytrolo'ical Capaci ;ies

PSyrChc"!V~nate.-- See ?41Violog cS! Me!tnodS anLI E~ PI~nt

PcholnWistcs,__se Speeck !zasc c'e-acer.stics): also Langpuage Design

FPS5 oh:oqpca! tress--see Stre-Ss

Psyzhomotor Skills--see rtmr Ferforqsce aid Shk-lls

.4yhop oy ;a e l S~ y ,-- U et D-.y3;t

Psvc hvs i cs

penaral 'efereftces

methods

ScalIi.ng

theory

Public Address Systems--sele Speech (cowimication systems)

i'stsch Cards. Cesign of--see Cards. Design iof

Pursuit Appratus--see Motor Perfornance, etc. (equipment and nethods): also Tracking
(equipmenit and ,..thods)

Pushs Suttons-see, Cotrols inerar)

Q-5ot--see Tests and Testinsg (personality)

Quality Control

Quanttative and Qualitative Personel Requireaots information (QI2PPI)--se Persne
(subsystem com~epts)

Questionnaires--see Tests and Testing

Queueing Theory--sea Metthods and Techniques. etc.

Quickeni'ig--as a principle--see Control-Disolay Dyssc:used for Tra*cking--see Tracking

P

Radar and other CRT Dispiays

detectability. signal

fatigue-.e Visual

gjeneral refereces

noise and clutter

operator perforvavice--see also Visual (search and detention target detectior); also

Vigilance and Ponitoring

over lays

range and bearing scales and aids

Sc reens

brightness

orientation ane angle of mounting

size and sl~ape

Signal characteristic- (e.g.. pip brgqhtness)

television--see TelevisiOn

types f (e.g.., hree dim-ensional, alphanurreric, etc.)

itadar Room Lighting--see Work Place De;ign (.le.ain:Liq t;rsg (Spec;* types)

Radar Training--see Training (Specific types)

Radial Acceleration--see Motion, £ffe-ts of (a(,celeratom and Ocseratin)
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Radiation--s.. Envirorwetal Conditions and Effects

Radiation Protective Cloth;rV--see Clothing (radiation prote-ctiOn)

Radio Range--see Asioitory (displays)

Radio Sy~StOS--site Speech (CO=W.iCation SySteAS)

Railroads--see Tra sportazi~r: Systeas

Range Finder--see Gptical Aids

Rate-A:ditt Controls--see Tracking

Rating Scales--see Methods and Techniques, etc.: its a psychooltysical tec";q.,e--5ae
PSyc~ohysitS (Scali;ng)

Ratio States--s$e Psychophys;cs (scaling9)

Ration-see Diet. Food. and Nutrition

Reachl--see Anthroppeet tc Pleasu-es

Reaction Time and Refractory Period--see also Auditory: V-sue:

Reads',illty. Atsesieent of--see Printed Material. etc.

Reading Devices for Blind--see Auditor-5 idevices)

Recognition Threshold--see Visuai (threshold)

Reconnaissance--see Vtsual (search and delection)

Recruitoent Pheno*-ea--tee Audition

Red Illurmination--see Light (special types)

Redout--see motion. Effects of (acceleration and deceleration, tolerance tor)

Refractory Pe- iosd-sa.. Reaction Time

Rel iabili ty

ecu ivEnt

human

systems

Remote Handling--see Controls

Repetitive and Rhytvic Movements--see motor Perforrna-ce and Skills

Repetitive Stimujlation, Effects of

auditory--see Audition (repetitive stimulation)

athe r

visual--see also Flicker

Repetitive Work--see Work and Task Performance (corplexity)

Rescue Egjipment--see also Sea (rescue)

Research Techniques in IHuran Factors Engineerin -- see also Matheo-atical and Statistical Methods :
Methods and Techniques. etc.; Systems

Respiration--see Physiological Copacities

Respiratory Measurement Devices--see Physi~logical Equipment and Methods

Rest Periods--see Work and Task Performance

lfe'ent;on--see also Training (basic leariing data)

long- ter

short- term

Reward--see Individual Factors, etc. (rootiiation)

Rifle Recoil--see Weapons (handheld).-ste also Stress

Rifles--see Weapons (handheld)

Risk Taking Behavior--see Inoividujal Factors, etc. (thougnt processes)

Rocket Noise--ste Armbient Noise (level of)

Rotary Movement Controls--see Controls

Runway tiarkers--see Aircraft (landing sistems)

Safety (and accidents)-see also Escape from

accidents. analysis of

air

crash impactp general references



Safety (cont d)

irazst.;aI

eocor vehicle and highway

!s

sh ci ding

Sampling Theori--see Mathemtical and Statistical Methods

Scale Design--ste Displays (dial ;Cscale design)

SCaling. PsychologiCal--see Psychuphaysics (scaling)

Scheduling--see Mtethods and Techniqu.es, etc. (qqeueing)

Scotopic Vision--see Visicq (lowe level luiaon

Scramblers--see Auditory (equipement, transmission devices)

Set

craft, desion of--see also Ship; Submarine

erkers--see Signaling Systems

rescue--see also Visual (search a-d detection. air to sea)

s ickness--see Pot ion. 
Effects of

Search. abuditory--see Audtory (skills)

Search-. Visual--see Visual

Searchlights--see Lighting Systems (outdoors)

Seats and Seating

belts--see Belts, Harnesses and otier Restraining Devi~ces

bodX suports (includes bedding)

comfort

e ection

general references

Sele.tion--see Personnel (selection)

Self-Paced Work--see work and Task Performance

Sensation Scales--see Psychophysics (r'ethods)

Sensory

comparison (i.e.. comparison of one input channel with anott'r)

deprivatin

facilitation and inhibition ot reception

feedback

general references

interaction (i.e., effects of stimulation in one modality on perception in another)

overload--see comparison, above

stimulus comptibility--see general. 
above

Sequence Siagrans--see Methods and Techniques, etc.

Se-lal Moveents--see motor Performance aqd Skills

Se~vo Theory--see Cybernetics

Set--see Individual Factors. etc.; Training (basic learning data)

Sex. Congerison of

Shape Coding--tee Tactile Cod~ng,; also Controls (coding)

Shelte-s--see Houses, Dwelling$.and Shelters, Design of

Shielding--see Safety (and accidents)

Shi-P

comm~unicat ion systems--see Speech; Auditory (display)

crews-- see Groups

design--see Sea. (craft)

instrument paneo design--see Panel and Console Design (ships)

lighting systems

exterior

Intetior--see Work Place Design (illumlisation)

noise--see Ambient Noise



Shive-in--sm motor Performance and Skills (involuntary reflees)

S.oes--see Clothing ifootgeer)

Sickness. not;on--see not;ion. Effects of (sickness)

Sidetones--sa. Speech (distortion)

Sights and Iet.cles. Design of--see Optical Aids

Sigm! Detection Thory--see Detection Theory

Signal Lighs--see Worn;ng and Signal Lights

Signal-to-doise R3;c,--see Auditory (signals)

Signallng Systems. Visual (e.S. , hand signals, flags. sokes. dyes, flares)

Signals. Rate of Presentation--see work and Task Performance fcompleaity)

Signs, Design of--see also Traffic (signs)

Simalatin and Simulators

Sirans--see Auditory (displays)

Size Perception--see Visual (perception)

Sk.n Temperature--see Phsiologicai Capacities (temperature . body)

Slave Manipulator--see Controls (remte)

Sleep Deprivation--see Slee and Performance

Sleep and Performance

Sleeping Cogs

Small Groups--see Groups

Swell and Taste

Smoke

concealment--see Fog. Haze. Sog. and Smoke

signsiling de-i~es--%m S-gn ling Systems. Visual

Smoking, Effects of--see Drugs

Social Interaction

Sociometric Assessment--see Personnel (assessment)

S.o"totyping--see Anthropometric Measures

Somesthetic Sense--see Touch; also Kinesthesis; Pain

Sonar--see Auditory (displays)

listening--see Auditory (skills)

trailing--see Training (specific types)

Sone Scale--see Audition (psychophysical scaling)

Sonic Vibrations, Effects on Han--see Arbient Noise (effects on performance)

Sorting Systems--see Mathevisti=al and Statistical Methods

Sound

absorbers--see Am'bient Noise (reduction and control)

localization--see Audition (sound localization)

Space Flight Systems

capsule design

t'I closed ecological syst-n--see sealed cabin, below

comirunicat ion

control System

crews--see Groups

general references

ground support

na i gas ion

sealed cabin

simulation--see Flight

suits--see Clothinq

telemet,

training--see Training (specific types)

Space Travel--see also Motion, Effects of;; Weightlessness

behavioral effects

biomedical problems

I - 2
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Sace Travel (cont'd)

general references

maneuvers (dock'o.'g centrolled flight. re-entry. etc-.)

physloloqical effects

visual problems

Span of Attentson--see 'ndividual Factors. etc. (attention)

Spatial Orientation--see Orientation in Space

Speaking, Individual Differences

general

nat icnel ity

laxn

Speech

articulation and intelliqibili*Y tests

audionetric testing

basic characteristics

information analysis

phonetic and phonemic analysis

spectral analysis

commnicat ion systems

aircraft

face-to-face

Intercom, radio. and telephone

muilti-channel

other

ship

vehicle

distorti.on effects

amplitude wodulation

chopping. clioping

compression and expansion

delayed feedback

environmental- effects (e.g.. high 4;titude)

equipment, effects on (e.g., masks)

frequency distortion

si detones

signal-to-noise

equipmw.nt and methods for study of

general reftrences

intelligibility--see articulation and Intelligibility testing, above; perception, below

msking by

noise

pure tone

simultaneous speech

perception

recogn izers

training--see Training (specific types)

Speed and Acceleration--see Motion, Effects of

Speed of Movement--see Motor Performance and Skills

Speed Stress--sse Work and Tasit-performance

Statistical Methods--see Mathematical and Statistical Methods

Stvture--see Anthroporsetric Measures

Stead' ness--see Motor Performance and Skills

Stereophonic Sound--see Audition (sound localization)

Stereoscopic Acuity--tee Visual (acuity)

Stereoscopic Vision--see Visual (perception of/ depth. field/binocular)
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Stereotypes. Mtion--see Control-Display Dynameics ' ""atibuity and motion stereotypes)

Stick Controls--see Controls (linear)

Stick Forcos--sea Controls (resistance)

Stimulus Copatibility--see Sensory (interaction)

Stimulus Order and Spacing--see Psychophysics (general)

Strategies--see Game and Decision Theory

Stochastic Methods and Hodls--see Mathmatical and Statiftical Methods

Stowage. Design for--see Work Plece Design (stowage)

Street Lghting--see Lighting Systems (outdoors)
Strenth--see Anthropometric Measures (muscular strength 3nd endurance)

Stress

9enral

ishisiolooical Indices

Psychological indices

Subjective Manitude--see Psychophyui..s (imethods)

Sublective Probability

cr.,s--see Groups

displays

iminer. references

habitability

Suits--see Clothing

Supine Position, Effects on Wdork Space Design--see Work Place Design (bodv orientation)

supply Systems

Supports, Body--see belts. Harnesses and other Restraining Devices; also Seats and Seating

Surface Electrodes--see Physiological Method. and Equipment

Saur ine ys
Survey Methods--see Tests and Testing

Surv~ia

tau i pmen t

in unusual environments

rations--see Diet, Food and Nutrition

Swing Test--see motion. Effects of

Switches--see Control.

Symbolic Displays--see Displays

Symbols, Design of--see Numerals, Letters, and Characters. Design of

Symposia and Conferences--see General and Comprehensive References

Synthetic Speech--see Language Ditslgn

Sysem DsiL v
componentS--see specific categories. e.g.. Aircraft. Computers; Communication

Systems; Radar, etc.

generill references

techniques of analysis--see also Methods and Techniques, etc.; Mathemaetical and
Statistical Methods

eval1uat ion

general

rranaeMnt and cost--see also PERT

reliability--see Reliability (systems)

simulation--see Simulation and Simulators

Ihga--see also specific categories, e.g., Commrunication Theory; Game and Decision
Theory, etc.

T

Tables and Graphs--see Graphs and Tables

Tactile Codingl b Tank Crews.--see Groups
Tanks--see Vehicles
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Topping Wvemeots--see Motor Performance (repet itive movemenits)

Target Detection

auditory--see Auditory (skill,.

visual--see: Visucl (se~rch and detection)

Task Description and AnalySiS--S** Methods and Techniques. etc.

Task Performance--see Vork and Tatk Performance

Taste--tee Smell and Taste

Teaching Machines--see Training Aids and Devices: also Programmed Instruction

Teaas--see Groups

Telegraphic Systems--see Auditory (dspolays)

Telecetry--see Physiological Methods and Eguit.ment: also Space Flight Systems

Te'ephone Systems--see Speech (coimusnication systems)

Telescopes--see otical Aids

Tele'ision Displays--see also Training Aids and Devices

Temperature--see Environmental Conditions and Effects

body--see Physiological Capacities

sensi tivusy1--stie Physiolcgical Capacities

Temporal Characteristics of Light--see Lights; also Flash; Flicker

Temporal Discrissination--see Time Perception

Temporal Patterns, Sound--see Audition (auditory patterns)

Tents--see fjoases. Dwellings and Shelters. Design of

Terrain Features--see Environmental Conditions and Effects (general)

Testsand Testinc

ability--see proficiency, below

aetituee and intelligence

construction

general references

motivation and opinion

personality and sociometric

preference

proficiency (e.g., job skill tests)

psvchomotor abilities

selection

Textbuoks in Human Factors Enaineering-See General alu Lomprehensive References

Texts, Design of--see Handbooks, Manuals, and Texts

Texture Coding--see Tactile Coding

Thermal

environments--see Environmental Conditions and Effects

protective ensembles--see Clothing

radiation--see Environmental Condition and Effects

sens'sivity--see Physiological Capacities

Thought Prcesscs--see lndividua
1 

Factors, etc.

Throwing--see Motor Performance and Skills

Tilt, Perctsptlon of--see Vestibular (functioning)

Timbre--see Audition (stimulus characteristics)

Time

dielay constants--see Controls (backlash, deadspace, and response iag)

error (auditlon)--see Audition (aftereffects)

motion study--see Methods and Techi~ues, etc.

perception (perspective)

Sharing

Tinnitut--see Audition (aftereffects)

Tobacco-- see Drugs

Toggle Switches--see Controls (llnear)i

-25



Tonal 5.apo--see Audition (thrsholds)

Tonal (pure and coeplex)--sea Audition

1221s- fesign of

Torque--se. Controls (eitne

Torque, Amount Exerted--so* Anthropomastric Measures (muscular strength)

3*~k
coding--sea Tactile Coding

General referencs and basic sensory data

'Toxic Ewlironents--see Environmental Conditions and Effects (toxic enviro-Ments)

Track ln*

Cpided controls

audi t*r

colmnsatory
controls

display factors

effects of envirosental factors on

Maipment and methods; see also Motor PerfortnAnce and Skills (equ'pment and methods)

feedback (augwmented, delayed. etc.)

general references

operator performance

pursui t

oulcl.orgd display

signal characteristics

training--see Training (specific types)

IN transfer function--see Human (transfer function)

visual ns. auditory

Traffic

air--see Air Traffic Control Systems

lights--see Warning and Signal Lights

motor vehicle

sofet --see Safety

signs and signals--see also Signs, Design of

Training

basic learning data

characteristics of the learner

icharacteristics of miaterial or task (includes degree of simulation)

distribution of practice

knowlesdge of results (also includes reinforcement, feedback)

length of training

if imotivation

retention

set and attention (includes effects of instructions)

theories of learning

transfer

'whole vs. 
port

comparison of methods

evaluation of programs

general references

instructor behavior

specific types

basic (military)

code

fli ght

gionnery and arksmanship
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Training

specific t)ypes (cont'd)

infantry

Mintenance

Other

radar

sonsir

trackino and motor skills

voice coiiiiincation and language

Training9 Aids and Devices

audio-visual aids

auditory aids

computers

display boa'ds and other graphic eerials

film-.

general references

wAnuals--see also Handbooks, Mar'uals, and Texts. Design of

mlock ups and mlodels

o the,-

slides and transparencies

teaching machines--see also Programried instruction

television

trainers and simulators

Tranquiiizers--see Drugs

Transverse G--see Motion, Effects of (acceleration and deceleration)

Transfer Function--see Human (transfer function)

Translating Devices

Transmission Lag--see Controls (backlash, deadspact. and reponse lag)

Transp3rtat ion Systems

Tremor--see Motor Performawnce and Skills (steadiness)

Troubleshooting Behavioirs--see Kair.tenence (tehavior, strategies)

Trucks--see Vehicle

Tumbling--see Motion, Effects of (acceleration and deceleration/types of)
Twilight Conditions--see Vision (lori level illumination)

Type Face and Legibility--see Printed Faterial. etc.* also Numerals. Letters and Characters,
Design of

Typewriter Design--see Panel and Console Design (keyboard)

Typewriting--see Motor Performance and Skills (serial)

U

Underwater

breathing aeparatus

clothingq and eguigement

environmental effects

oxygen reoui1remients

pressure rcguirements

operational efficiency

sound systems (e.g., ASDIC and Soinar)--see Auditory (displays)

speech--see Speech (distnrtion/ernvironmental effects)

targets, visual detection--see Visual (search and detection)

Ultraviolet Ligr't--see Light (special types)
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Veg Scale. A-.*arent Weight--see Kinesthesis; also PsychophySics

Vehicle (automobile. snnk, t"-cks. te.)

design

general references

llanjiinqs qualities

Instrument panel--"ee Panel and Console Design (vehicles)

fighting svstews-see also Work Place bcsi - 'illumination)

Veloci ty.-so's ' Visual (perception of)

Vent; letedtClothing- see Cioth'ng %thermal protction)

Vcntiletidn--See Environmental Conditions and Effects

Vernier Acui ty--see V;su"I (acuity)

Vertigo--see Orientation in, Space

Vestibular Function

general references and basic data

fiction, effects on--see notion. Effects of: Orientation in Spae

Vests

ballistic--see Clothing (body arnor)

life--see Life Jackets

V ibrat ion

generalI references

pickup--see Auditory (equipment)

whole body

Vibratory Corwinicationi Systems--see Tactile Coding

Vibratory and Electrical Codina--see Tactile Coding

Vibrotactile Display--see Tactile Coding

Vigilance and Monitoring

general

perfomnce

theory

Visibility Threshold--see Visual (thlesholdt

V is ion

color vision

effects of unusual environments

acceleration

high ehi;tude

other

vibration

zero .. 9"

9equiment end methods used in study of

general references

Illumination level

low level illumination

physiological mechanisms

psychophysical scales (e.g., brill scale)

signal characteristics (exposure time. duratinn)

tests of

theories

Visors--see Clothing (headgear);, also Optical Aids

Visual

accommodat ion and convergence
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acui ty

a&tat~o- Ilvel #I~d

trjc6,tqes cont-aSt and ratiz;

colored lu.nto

general zeferense5

i;;linat;on a"'

types of

stat ic

adapt;.Oi. peread.ptationl and :.f-:ex2p0%ur?

afte,-effect. *Izzer-inaqeS

aging__see Aging

anomali-es and individ-ual d;ffe-ences (e~g.. color bl-ndn.ss. preibs-opi&. night 01;1d'itts. etc-'

brih.,e's dsc b

cod; no

coD:to,-? and fatig-ue tifcl;:des glare)

defects--see aur-alies. stove

enfanceCn! devices--see Optical Aids

eye i'cvemen*--See Eye 'oees

field

r, nocular

distorted

.,vnoc.. I a r

Peripheral v.sion tincludes conpariso$i of per'pt-erat and foveal)

flicker--see Flicker

ilIlusions--tee Percepfto'

i-'orstfton processing (include$ ch-annei capacity)

niasking and interfererce

angle

depth and distance

form ad contour

no-verient (real and appare-t)

narber

pat tern

size

velocity

protective devices--See Opt,:I Aids

rea-cion time

requirement (for space flight. industrial, irilitais-, etc.)

search and
t 

detection

air to g'rud

ai;r to e--ee also Sea (rescue)

underwater targets

standards and specificationS (inclodes Munfil, CIE diagram. etc.)

tresholds (e.q., visibility, recognition)

Visual vs. Auditory CIhannel--see Sensory omparisons)

Vocality--see Audition tstimulus characteristics)
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FACSIHILE OF SmECT A FIL

A

ACOMIC

1020 39" 85A 9577 e z5 :o.262 1-.233 10.29! 10.334

10.335 ;0.339- 10.337 10.341 It.* 0 10.70S 10.89 1!.;07 12.662 13.C716

116.4"8

A&MaG EMUTCS af
AUIiTION

205 5119 10. W6 13.101

592 635 i507 3157 3916! 46 5311 5123 526" 5&42

5W3 %65 5961 4258 646 98;1 9563 566 567 5655

86% 10.132 10,133 10.134 1s,369 1,8t II.2 12.263 12.850 12.351

12.95 13.101 13.111 13.209 11.257 !16.31

iT0t P1IOONRdl1[

269 592 2US 252f. 5105 5122 566 6C77 5w 9565

566 10.132 10.1,76 10.505 1,.04.. 13.379

wisIow

1515 2716 51!8 l21 51216 5125 26 1,3 16316 5 65

5836 6811, 6815 S16 6317 87614• g%,71 9503 10.10 30,.55 7

10.731 11.530 12.1!60 12,.4;2 12.576 12,$52 1, 13,0.32 13.266 13.09

13.4"1 15.380 18.662

1d0I CAPACITY

1505 2091o 5011 5123 ,3 591 6797 9w 965 566

10.210 10.,67 10.509 10,685 10.859 11.536 12.255

AIR TAFIC C SVSTEM-c

COR3MCATION AM INWOOOTl POW

1683 281 2386 339& 3307 3.02 3403 3757 4510 6159

;166 6525 'A51 10.0315 100,63 11.173 11.201 11,319 11,535 11,.517

11.,61 12.317 12.427 16.279

CeNTRIO FMLEPIS

2532 5787 6166 6261 6459 6539 6721- 9966 10,023 '0.036

!0.063 1 1.'667 11.46 11.532 I 1,535 11 614 11.968 12.030 12,C72 12-330

12*5t,.. 14.151 11.22 15.12 18.0-32

E0UIPlPII

1666 1801 :95 2707 3267 3505 3630 3757 3912 3972

h,87 "t41 5767 6166 6k03 6459 65G2 10.010 11.018 11.069

11.130 11,173 11.1 " 11,25; 11,281 11,283 11.306 111.49 11.471 12.030

12,164 12,317 12,330 12.505 12,529 12,626 12,678 12,711 14.151 1,427

14.554 '4.679 14.838 14,839 15.033 15.0p" 16.278 16.455 18.969

V.NEARL AEFEREMCES

268 27G7 3097 330. 3473 3505 3630 4430 4.%0 5787

6166 6458 6651 6724 678! 6782 669 6968 8061 9966

10.010 IIi73 11,296 11,o03 11.7;. 11:927 12,021 12.023 12,355 12.419

12.46 12,447 12.503 12.518 126 4C . 2.689 12.743 13.200 13.336 1'-.317

14,338 16,356 14,45. 16.473 14.54. 14,761 14.817 ;',.818 15.252 16.159

16.838 16.895

LAY')T AND WORKPLACE DESIGN

1821 5787 5e77 6403 1I,6.4 14.328 14,3-1 14,581 It .244'

!l - I



AIR TRFFIC CONTRL SSTERMS (COW'D)

OEATOR VARIAWS

665 1'017 23SB 2532 2546 2707 4117 5767 9566 10,023

11.015 12.072 14.282 15126 15.253 16.423

TRAFC FL 

2532 3757 5787 6166 61.59 6533 6721 805 3140 956;

I0.036 11.199 li.201 ii.10 11.968 12.023 12.072 f4.2162 !5.03; 18.59

TRI3NING AG SIHw/ATIO

2532 3057 3132 ,,17 1.592 6159 i1.130 11.1 9 11.532 11.828

12,16; 36.338 16,356 :1..02 l4.1.2 15.036 16.455

AIRCWT

9167 1395 1396 171.3 315 377'7 174.9 1750 i756 1756

i759 1777 1507 ;363 I313 1939 1991 2010 2061 2367

24119 2695 :90 297 2976 3206 3653 3776 3783 374

3*5 4300 13 1.7, "79 .86 475; 5138 5752 5255

5765 5840 5SO3 6153 45182 18'. 6% 'pig 635O0 6636
f709 4002 6137 8327 8359 831 8542 8547 894 851.9

3550 8555 50931 5223 9726 9 % 809 9956 951

9962 93 10,018 0.020 ;o.Os 10.042 10.051 30.06.2 10.00 10,278

;0,a 10.31 0.367 10.773 1.364 11.2 11.227 33.253 33.60 11,277

11.2k 11.313 13.355 11,1 1I1.96 i51.5 11.52 11.73 J.338 12.010

;2,138 12.202 ;2.512 32.5,.7 12.650 12,71 12.8.6 13.383 13.271 14.537

13.769 14.953 15.142 15.3C- 16.553 16,71. 23.054. 21.056 21.057 21,059

GKI. REFEUIES

126 S23 957 1576 1620 1755 1318 119 320 3369

3892 477(s 5221 5690 6150 6151 6300 6310 8359 8367 641:

10.691 10.718 113741 11.765 1,1847 12,269 121.1 12.563 13.122 13.369

LANDING AND URDIG SYSTEMS

79 83o 852 ni.o 563 975 981 oo09 1029 1186

1368 1731 1781 39;F: Z59 2359 -471 2Cr3 2610 2950

297. 2988 3:03 3123 126 436-3 .510 4752 16767 4.769

5583 5772 6031 6179 6193 6502 6768 6712 8541 8925

9125 9380 9582 959 9615 0,958 0.01A i o,,C0 30,086 110,53

11.056 3 1,279 13187" 1.38 11.296 11,361 !!.432 I11.137 331.6:0 11. 1

11.713 13,733 1.759 11.771 1.7916 1.9 31.978 13,979 12.030 32.167

12.291 12.328 12.406 12. 8 12.827 13.109 14.151 14.249 i1.758 14.773

i4.777 14.824 1.853 15.156 15,225 15.322 15.323 15,.433 36.10? 36.275

36,.89 1A.74.1 38.092 is. 959 39,938

LIG14TING. EXTE4IOR

3539 1295 4803 5395 5393 5950 1. 6!97 6598 61

8371 1,093 11.282 31.693 1.978 1,979 12,363 12.166 12,9k2 12,973

12.99 14.757 14.803

RELATED EOUIPMENT

260 917 2478 1+0al 4125 5501 9119 33.018 10.085 10,715

33.588 11,973 12.770 12.615 12,983 14.151 14.757 1.280 36.382

AMBIENT NOISE

EFFECTS 0O" PERFORMANCE

235 237 ;is 323 32' 571 797 1162 1439 1347

1556 1595 2427 2489 2578 2637 2663 2750 2962 2993

3025 3199 3188 3813 389. +188 5206 5207 54.5. 5552

5782 5993 6231 631.0 6386 61.28 6478 6556 6564 805.

8098 8473 8518 8718 8787 9291 9530 9758 9802 99

30.027 30.-95 10,326 10.332 10,333 10.34' 10.819 11,017 11.090 !1,300

1,355 11.784 11.852 1.853 11.859 11,860 I,882 32,003 12.086 12.524

;2.537 i2.670 12.746 :2.79, 12,828 13,01 13.049 13.Oe 13.260 13,361

13.352 '6,153

r • , •11 .- 2 - 4 - - -- -.4



AMOIEUI WISE (COT'D)

GNEIAI. REFERENCES

516 3125 34-7 4020 1789 5289 5!31 6.76 vac 6561

656S 6618 9%38 8914 8919 $920 892 6927 9610 11.300

11.376 1 1.426 11.,80 17. ,8

14AR; G LOSS

100 323 531 .39 1693 1703 17% 27%8 2799 2800

3052 3148 3239 3771 16215 5936 5993 632 6325 67:69

685o 69. 85.7 8787 8861 8gO 8917 8516 8965 9L76

9530 9652 9719 97l 9762 917 965 9917 "se 30.!22

10.380 10.220 10,221 10.315 10.3w 10.375 I3.378 10.576 30.5a 0.0824

11.295 11.501 11.560 12.050 12.575 12.653 12.7166 !2.779 12.803 12.06

12.88 13.105 13.211 I1.20d 18.209 I4.1.0l 1.42 i1.4,7 116.759 4,9.871

14.89 15.14l 16.323 18,137 10.826

LEVEL Or

.55 721 1291 1686 1696 1699 1700 3718 120 1993

26.03 289 2513 2463 2778 2799 2810 3367 5032 $68€

60M 6147 6173 6472 678 6850 854.7 8909 8928 8929

8966 9212 9652 9758 10.010 10.312 10.336 10.326 10.375 30.,18

11.211 11.227 I1.293 11.560 11.6O !i.782 1.93S 12.192 12.301 12.828

13.231 13.262 -4.307 1I.,3'.2 14.1601 I4.625 1.613 16,67! 15.346 16.806

16.826 279%
A, I OW.T

LI 57-; 6850 1.37 11.393 :.614 12.882 13.07.

BACKSI.ID. GENERAL
996? 10.319

QW-I,. UNJERAI.

5032 9028 I0.105 10.317 !..333 12.339

I NDUSTRIAL EM I AD.EN TS

169 67:2 8787 8898 8917 5028 453: 974!i 9756 9950

I0,000 30.001 IG,176 10.220 10.315 10.316 10.325 11.300 12.5;, 12.7,'8

104,4 16.3

1730 9629 10.291 10.328 Ii.,65

PIXKETS a MISSILES

11.522 12.794 16.243

SUJ RINES APD SHIPS

2686 3239 3352 4215 11.168 11.211 12,339 15,336

VEHICLE

255 1679 2403 2663 3387 8947 10.339 11.591 12.524 12.787

16,876

W.APONS

3307 5993 5994 14.360 14.442

MEASUREI3NT -I

1718 20i3 2065 2501 2518 2952 3125 3352 4366 4818

5908 5748 '094 6173 6712 6850 8139 8912 8915 8967

8961 8968 8971 9028 9212 9,40 9749 9757 9758 q8.5

9974 10.135 10.311 i0.317 10.325 10.328 10.333 11.168 11.211 11.227

13,300 11.476 'I.5d. 11.581 11.639 11.782 12.191 12,765 12.776 4.414

35,336 16.095

REDUCTION AND CON
T
ROL

ACOUSTIC ',HI3LD;NG

3884 51-0 8550 8855 8929 8916 8959 10.334 10,336 10.337

30,141 10,670 10.756 10,810 11,591 i4,362

I; - 3



AI rENT I!sE (cOWT.O)

REOtWTION AN0 O ff1T'l (C'tT'0)

GWPIAL KrEREJMCES

323 324 529 '273 4550 JD 8 S.S 8 8915 8lss It

9023 9530 9755 97s; 9757 9;87 950 9972 10.001 10.051

10.105 10.17; 10.222 10.223 10.312 10.315 10.324 :0.332 10.335 ;0.31

I0.756 22.04$5 I;.107 11.211 12.339 15.352 Ii.2"*

.ARIr CSErATIN tOGMM

537 97"9 9755 975i 9757 9950 10.176 10.220 10.22! 10.327

10.33-3 10.331 10.30 10.32 10.574 11.033 11.300 12.11 12.778 12.803

NOISE PEDUCINm CEVICES AND SYSTEMS

3314 348 539 3399 5758 9761 90.5 9956 10,0c1 ;0.339

10. 5" 10.677 10.6C 1.-67 1.;I4 12.S87 12.2S2 13.07, I6.gOS

STAin0ftDS OF TCL&WE A,14 AW*:tC

521 2666 3125 5,80 41-7 63 6 6565 8139 8851 85o

8963 8968 J3964 9212 9r58 9629 10.221 1.06s 11.221. 1 7 12.378

'3.262 14,423s 141.5;S 15.133 16.932

ATIVIOWMIC IAEA S

AR. AW) LEG 0INSISIMS

1 ,207 12,829 13,.20

B 10C1lICAL ANALYSIS

2096 I8se 6953 818 10.307 10.777 I!.,/4 11.4i3 1 2801 12,05

12.691; 13.181

909y DENISITY
'18 172C 3210 3301 ,49 6.7 990 121.143 11.629 12.51

12.762 13.219

BONY SIZE 41d4 OIMES!OS

201. 215 528 8349 967 11.! 131.5 1593 ,7,0 2098

2099 2102 214 2723 2853 2858 2897 3301 392'. 424

4370 13-9 4399 44-5 1551 4582 52-2 5880 -01 6063
'467 6579 -586 587 6-76 649 9 -853 6856 10.702

10.704 11.020 11.143 11.147 11.138 11.297 11,31
/  

11.611 11.21 2 2,30

11,830 12.341 12.812 12.856 13,220 13,296 14.232 24,160 !4,.464 24,690

14.800 15.263 20.273

CEtTERS eF GRAvITY

1745 3220 34,78 44-66 11.430

EQUIP"EhT AND tETHOOS

2667 2853 2397 2976 34o40 4.565 4566 4567 4570 9"5,

12,590 122,363 12.364 12.654 13,229 13,29m 14,558 14,719 14,9.9 -.;70

17.522 ;7.524 20,3. 8

EXTENT A.D FLEXIBILITY OF LIM8 'OVEMENT

2969 4566 4569 4570 10,159 0.I6. 11.80, 17.52"

GENEqAL REFERENCLS

2482 1482 2868 2897 i4551 4561 45 5930 60'.1 t0";-

6676 -851 6853 6953 892' 9676 987 10.012 10.361 10.504

10.704 10,766 21,067 11..43 11.314 11.52L. 21,85t. 11.939 11.953 11,9 7

12.256 12.627 2.743S 13.180 15.300

HAND ANP FOOT DIMENSIONS

605 1343 134.; 1482 2808 309% 1272 ;425 11,040 11.187

11,527 11,938 12,05 25.50'

4ED OftENSICNS

5820 5858 499 11.44. 122,363 12.36. 2.,35 14,233 14.285

LOCOMOTON

524 4. 9818 12.700 14.243 15.10 17,.521 17.522

4
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AKTIFAMTetlC WEASUPES (CONTO0)

HUSCt.AlS ST3ErU~2 Ana Ex..MCE

518 6m 1337 2070 2832 2833 W06 42A1. 1.565 i.6

4 1.567 16569 4,570 '63 5105 6079 61o 669 6705 6852

t678 9669 5536 10.1163 10.156 10.161 102227 10.301. 10.306 10.307

10.306 10.360 10.361 10.493 10.6". 10.592 10.777 11.226 i1.250 11.611

11.682 11 .- a' 11.779 11.760 11.856 11.9 7 12.33 12.1163 13.185 13.190

13.4-20 I1t.413 15.1I3 :5.125 22.756 6699
POSt?.IE

51,14 6851 w6 550 I.5. 10.733 11.795 13.031 13.058 11.267

18.778 19.16
Wr1AlrOTYP INQ

51S 3220 4572 5519 84 ; ,59 21.055

SPACE QqUI2W.,rTS

1.7 171.9 1750 1760 286 2967 2976 6078 10.70. 11.11#3

11.187 11,118 11.785 !1.,806 15.406 21.054 21.056

ARTIFICIAL IU12LLIGNCE

8183 8317 10.279 16.214 16.8!1 16.839

ASSSGICE OF FumCTI TO lN Amo mCHSlES it SySTEJs

205. 415 5011 63 95 90.3 10.037 I,),061# 10.577 11.305

11.306 11.659 13.292 I1.4 16,.582 18,,013 18.770 18.8

AUDITION

AFr21EFFECTS OF STIUIW.ATION

55 99 100 336 729 736 738 71.1 7bO 761

893 503 1950 2076 2210 243 21.82 255. 2569 271.4

2799 3092 3190 3233 3318 3326 372 4603 1705 4706

.806 5001 512 5143 5156 56M0 5638 5673 58 585

5955 5958 6w_ 6006 632 6325 6867 693. 887 8.79

8821 9476 9786 9117 IO,115 10,221 10,.76 10 '517 10,821 10.82

10,826 11,335 I1,860 12.1!5 12.131 12.203 12.207 12.105 12,406 12,172

12.725 13.075 13.063 13.105 13.170 13.255 14.,360 14.22 14,625 I1.627

14.798 15.138 15.265 16.882

AALIES AND INDIVIDUAL DIFFERECLES

732 733 755 905 1061 178 17.0 198 2796 2797

2800 3170 377i 5957 8973 10.118 10.125 10.1.1A IO..27 10.434

10.441 10.-45 10..51 10.625 11.566 13.171 13..39 !4.48, 18.151

AUDITORY PAITERS AND lEANiNG

1287 2316 2645 9780 9756 930 9847 13.0.6 13.156

6NAuPAL VS. IODAURAL STIMULATION

102 210. 2118 2.81 3140 3143 4169 413 i702 5703

891. 8953 9502 977 IO.130 10.280 20.281 10.595 IC.520 10,646

10,820 10.822 10.83. 12.190 12.537 13.227 13.257

E..JIPIENT AND IETHODS

201 102 719 726 733 734 735 737 753 754

755 762 776 89. !118 1309 1669 1976 2432 2172

2796 2797 279 2799 2800 3021 3133 3147 317. 3500

3737 4.301 1.70 1478 4480 4603 467n 5 93 5295 5387

5816 5847  5848 5866 5955 5956 5957 6390 6405 C428

6619 6668 6712 6749 6828 8893 8895 8924 8935 9008

9756 9757 9759 9762 9792 98&.o 10,224 20,118 2G,131 10,281

i0,280 10.321 10,323 10,329 10,4141 10,1.45 10,451 10.514 10,617 10,629

10,807 10.809 21,001 11,052 11.136 11.230 11,237 11.238 11.264 11., 99

11.304 11.469 12.505 11.615 11,616 I,642 11,6 43 11.800 11.878 11,912

11.958 12,084- ').412 12.453 12.659 12,682 12,730 12,765 12,772 12.776

12,806 13,087 13,172 13.14 14,354. 14,41.41 14.66 24,646 1.67 14.693

14,819 14,973 15,0.7 18,743 21.01. 22.579 732 302- 3025

II.5



AJO1T101 (CONTIO)

UEW ML REFERENCES

324 562 718 785 790 1428 1488 1951 3500 4330

4829 5438 5816 6658 8697 9756 9630 9834 9837 847

967 10,126 10,321 10.505 10,811 10.815 1,376 11.513 11.837 12,425
12,548 !2,70 12,710 12,792 12,799 12.800 12,904 '3,127 14,718 16.413

18.385 18.829

719 755 776 3268 5387 6749 9834 IC.272 '0,56 13,133

14,.208 11.,543 14.646 14.995

PHYSIOLOGICAL MEcHAl S IS

98 17o 324 562 760 790 1309 3138 3737 4330

4638 5331 5868 587i 5936 5958 8697 8752 8901 8908

8,s7 8977 9174 10.114 10.126 IO.i27 10.505 10,520 $0.831 11.388

12.131 12,391 12.722 12,723 12.724 12.799 12,80 12,930 13,087 14.225
14,1347 I,480 !4.481 14.67 14,680 14.759 14.849 16.323 16,49. 18.035

18,77 19,892

PSYCHOPHTSI CAL SCALES
319 322 1130 206. 20S5 3144 3722 4818 4819 5128

5706 6790 6793 8020 8963 8965 8967 0.995 11.470 12,404
12,900 14,135 34,507 14,673 14.710 14.978 8,182 19,466

IECRUlITHENT

91, 10 718 1061 3140 9816 10,116 10,119 0,0123 10,434

10,5 4 13,171

REPETITIVE STIMULATION

1079 3583 1093 1127 2637 2919 5537 560 8479 10,129

12,406 12,662 13,045 14.360 14,474 15,138 15,35; 16,882 20,347

SOUND LOCALIZATION

141 149 243 264 766 901 1950 2137 2139 2326 2498

25C2 3131 3134 3141 4463 4464 5108 6.38 8021 8237

8464 8588 8918 892L 9358 9192 9830 9838 9842 9847

10,130 10.206 10.281 30,820 11.225 11.610 11.995 12.001 12.088 12.384

13.095 13,224 13,403 14,225

STANDARDS AND SPECIFICATIO:'S
324 3133 9834 12.765 !2,772 12,776 13,105 15,138

STIMULUS CHARACTERISTICS
FREQUENCY AND PITCH

97 101 102 219 715 717 720 730 733 735

751 752 754 762 780 1061 1082 105 ii18 1127

2029 2044 2050 2118 2123 2970 3106 3176 3309 3722
3772 4806 4829 5005 5128 5282 5698 5868 5871 6419

6668 8020 8271 8871 g931 89.5 8960 9504 9509 9513
9786 9911 :0.527 10.652 10,822 10,834 12,033 12,111 13,158 13,227

:4,543 19,466

INTENSITY AND LOUDNESS
9" 104 319 321 322 528 716 718 736 737

780 1061 1081 1093 1115 1118 1130 1285 2304 2412
2430 2744 2952 3092 3106 3125 3144 3326 3894 3930

4819 4913 5103 5331 5403 5458 5702 5847 584i8 6607

6790 679'. 8746 8871 8935 8945 8967 981; 9843 10,095

10,281 1(,284 10,28i 10,652 1,001 11,052 11,2t4 11,304 11,390 11,391

12,048 12,205 12,210 12,405 12,939 13,045 13,046 13,073 13,076 13,107

13,110 13,206 13,227 13.256 13.,257 13,414 14,507 11,671 34,710 15.352

18,151 18,182

pm mmmmmm m ammm m mm• a
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AUDITION (C(uTo0)

STIMULUS CHARACTERISTICS (CWIVC0)

OTHER

1081 1092 logs 1496 1897 155 2123 2291 3129 537.
560 5501 9M9 10.822 12.4.05 12.672 13.227 13.256 13,2S'
SutILus MhXTlIPc

2030 406 55I.6 8914. 9839 10.815 12.537 !2.662 t3.158 13.267
13.1" l1.357 13.268

THRESHOLD

93 97 101 102 P!5 716 720 723 726 735
736 737 751 752 753 755. 762 905 1079 1955

196 271.3 27169 2795 2796 2797 2798 3W25 3111 315.0
214.3 12. 4145 5001 5003 5103 5156S 5323 5331 5958
6005 8031 8187 8237 8870 8897 8967 91676 9502 950.
9638 9704. 9731 9792 9831. %413 10,093 10.096 10.126 10. 127

10.129 10.181 10,527 10,629 10.807 10.822 !0.828 11.136 11.237 11.299
11.615 11.616 11,65.2 11.64.3 11,878 11.897 11.912 12.195 12.203 12.207
12.38. 12.391 12,.12 12,.53 12.575 12.662 12.672 13.085 13.102 13.110
13.133 13.156 13.171 13.206 13.235 13.256 13.266 14.277 '4,.V66 14,64.6
15,132 15,352 18.035 18,151 18.74.3

AUDITORY

DEV CES

EAR DEFENDERS

255 1308 2All 2953 3314. 4550 4.791 5.805 5279 51.20
5521 -:992 5991. 6177 6585 6769 81.0 8899 8901 8903
976t 9845 9998 10.,77 10.808 11.006 11.328 11.333 11.389 11.667

11,701 11.800 12.118 12,4.11 12,836 ;2.888 14.36! 14,577 15.077

ENNCEMENT DEVICES

14.1 528 731. 1171 1986 241l 3725 3727 8921. 10,515
11,46. 11,536 11,610 11,669 11,958 12.772 13.225 14,.491 16,5.57 16,.90

18,033

DISPLAYS* NOI-VERlAL

FLIGHT GUIDNCE SYSTEMS
114.2 2985 3126 3550 4.731. 12,221 12.7.2

INTERMITTENT WRING ND SGNALING DEVICES
670 91.9 1075 ?562 41,7 6226 6468 6778 £932 S967

11.302 11,925 12.215 14,507 14.709

MULTI-CHAVNEL

24.3

SONAR AND OTHER UNDERWATER SOUND SYSTEMS

84.8 3500 4.214 1.698 51.38 5506 5695 6716 8638 11,716
11.721 11,898 11.972 11.975

fELEGRAPHIC SYSTEMS
12,4.29 t2.760

EQU PENT
INPUi _0VICES

560 633 3' 3174. 4443 8951. 10,281 10,283 10,810 11,251
11,372 11.622 II, c'2 12,198 i2,748 12,921 14,6.1

OUTPUT DEVICES

98 264 435 683 2293 3133 3174 3263 3725 44.43
8578 8868 8876 8892 8954 8955 8974. 9008 9639 10,281

10,283 11,251 11,Z95 11.324 11,372 11,622

TRANSMISSION DEVICES

3725 3727 8954 19,277

II.7



AUITORY (cCKT-0

KSKING

730 905 1286 1685 1955 19R9 2001 21.30 255/* 778

3111 313 3145 3233 3894 4283 4705 514.2 5143 5298

56016 5698 5703 5646 558 553 6679 8867 8871 9774

9841 9974 1 0.096 10.127 10.427 io.495 10.520 10,820 10.823 10.830

11,243 I,258 11,30 11,508 11.675 11.967 12,039 12.472 12.672 12.'.40

13,076 13,4,5 13.226 !3.228 13,235 13,258 13,266 13.6? 16,956

REACTION TIME
2055 5119 9467

SIGNALS

CHNNEL CAPACITY FOR

670 1692 1949 2645 5221. 5225 r657 897. 10.827 12.016

12,297 130.5

CIRACTERISTICS OF ENERAL)

528 5657 6680 8043 8480 8759 8908 9286 9830 10,520

10,815 11,136 11,185 11,240 11,21. 1,21.2 11.86 11,912 13,073 13,076

13,094 13.102 13,261 13,263 14,671 14,926 15,132 16,850

CODING

256 8.80 8945 9777 9786 9839 9847 10,095 ;o0!06 10,638
10.652 10,811 10.531 10.831. 11,211 11.242 i1,618 !2.297 13.045 16,278

FEEDBACK

9838 10,485 10,657 I,865 13.127 14,531 14l,532 14,533 15,403

TO-NOISE RATIO
730 1692 3412 5698 9772 9797 9842 10,820 10,830 13,085

13,104 15,026

SKI LLS

DISCRIMINATION
256 264 528 715 716 717 721 723 730 751

752 2952 2970 3176 3721 3722 3772 5005 5128 5458

6334 6606 6607 8931 8960 9797 9844 10,662 10,822 10,831

11,090 11,240 11,241 11,304 12,111 12,190 12,429 12.760 13,082 13,261

13,409 13,414 14,135 14,585 14,926

MONITORING

5224 5225 9638

SEARCH AND DETECTION

256 1701 4698 6334 9638 9844 10,827 10,830 11,185 11,240

11,871 12,039 12,102 !2,111 12,472 12,536 12,566 13,104 13,263 14,661

15,026 16.350 16,996

SONAR LISTENING
714 716 )17 721 723 727 756 774 856 2320

4214 4301 569S 12,472 13,268 15,195

AUTOMATIC

CHECKOUT SYSTEMS

16,595

AUTOMATION (CENERAL)

850 2996 9005 11,306 15,411

ii - 8



_i-s

.ELTS, ,ARNESSE. AND OTHER RESTRAINING DEVICES

771 Po 17>1 3!49 4045 5938 8335 8352 8366 819:4

99!2 10,292 10,579 10.590 11,339 11.966 12,533 12,909 12.930 14.231

efooIHAJ4ICS

g618 9657 10,033 11.590 12.622 12.696 13.031 14.243 14.413 14.719

17,521 f7,522 17,5:4

BIONICS.

6911 16.,,64

OAATHING DEVICES AND EWJIP IT

413 1887 3273 6468 65C] 652 6571 699g, 10,706 11,571

11.598 '.'. 13.065

CANOJFLAGE Oq CONCEALMENT

1649 2910 5633 6514 6520 879 1,0"9 114,103 11,64 11,8013

12,282 14,555 16,98o

CARDS, DESIGN aF

3615 12,363 12.364 20,23?

CLOTHING

ARCTIC ENSEMBLE AND COLD UEATh*

742 1802 3288 3388 45%8 5033 6719 6722 9550 645

9659 10.137 11,101 11.149 11.188 11.577 11.601 11,651 -i. D,9 12,113

12,323 12,346 12,426 12,456 !2,552 12,554. 12.782 14.567 !4,717 14,937

14.997

BELTING

4465 12,917

BODY ARMOR

2229 3514 4398 8412 12,368 16,734

EQUIPMENT ANG MElTPOS

583 648 742 2646 2647 2651 2760 5033 6543 9870

11,101 11,102 11,155 11,485 11,609 11.645 11,651 11,662 1,674 11,781

12,181 12.214 12,514 12.791 14.268 14, 27 14,566 16,141 16,186 18,973

FABRICS

4281 6397 9550 11,329 12,703 14.327 16,301 18,973 21,486 21,595

FASTENERS

6696 12,791

FLIGHT

1746 1797 2839 5938 6259 9662 10,015 10,056 10,59. 11,155

11,262 11,609 12,452 14,232 15,072

FOOTGEAR

1343 1346 1797 2641 2808 3289 3935 4217 4277 4278

4"03 11,103 11,674 11,980 32,243 12,338 12,426 12,617 14,377 14,472

14,566 15,104

GENEUAL REFERENCES

742 948 1332 1333 1675 3537 4171 4465 4576 5889

6434 6543 9995 10,015 11,102 31,144 II,147 11,149 1,645 31,648

11,854 12,590 12,591 12,592 14,268 14,332 14,599 14,613 14,717

HANDCEAR

240 2619 3096 6448 6748 10,362 10,541 11,187 11,226 11.407

11,527 11,596 31,679 11,862 12,113 12,303 12,323 12,509 12,554 13,364

14,155 14,547 14.567 15,105 15,106

HEADGEAR

766 1171 1380 1729 1797 2293 2742 3161 3278 3454

4283 4374 4528 4550 4791 6585 8405 8406 8412 9738

9858 9870 9960 9996 9997 9998 10,002 10,038 10,366 10,370

10,595 lI,u06 11,086 11,498 11,650 11,701 11,745 12,219 12,484 12,649

12,836 12,959 14,900 15,123 16,225

II-9



CLOUlN (EMiso)

10 AI.3;Rm Amo SINT

62 Ills 2405 a 2647 2m 2 r9. 2*' 35.24 z50 35.;

3551 4" AW6 '" 123 C-44 3w ;r:., 956 10.015

1o.053 lO.es8 lo.ok 11. 05- 13.6 " 1." 11.2w 1 1. ;3.6" il.0 "

12.1w , 2.214 12.217 12.4030 92.532 12.595 U. i 13.060 l3.61 14.! 1
1%.4m i4. 591 16. I4I

33Ab5 6157 6855 11.4.27 12.3,71 ".155 34.835
aIml i i;urnlmiIl

l565. 3525 If." 12.50 1 2.703 21.4,a 21.47 21.595

STlE1CTI1( UffC3 OF

A12 13W. 21 2910 382 311 41 11.10 1i.1!06 11.226

§!.252 IA 128 1 3.49 12.U03 12.590 13. 14..21 14.547 15.2 is. I"

135 INS 2312 45399 4551 1 VI V 3 1!. 146 11,651

12.312 1i..232 IP..21j ".55 15.206
SP"sails

16. 60

YNEMPL PU0ECTION

98 1715 1739 3852 2' 266 270 290 322-4 3525

3787 40016 6*375 96674%7; 6542 66 10.015 10.$6,

10.591 i.329 I;.5%7 !1.577 11.6.5 1!.6z 1.679 2.6U7 14.250 15. 421

1,.41i7 3i.552 15.035 21.& 21.487 21.55

TROPICAL ENSJrsL

583 3323 .70*1 6462 9545 !2. ale 12.3t7

COOING

139 335 11i77 223 2280 2361 2454 3173 3425 3929

6380 8289 SA0M 0.1 8780 8850 e1 5654 10.0e 10.638

11,670 11. 03 12.307 12.57. 15.039 16.337 18.731 19.61A 20.(.
-"  

20.628

21.366

COWCRT

" A0 CNT110L SYSTie

4"]I 12..50 12.620 1..506 i14.575 14.532 14.9_38 16.671 19.818

COIUICATIWk AO AND INIFORATION THEORY

GENERAL

232 33- 838 110 1978 228. 2706 3001 3364 351

3677 3729 373. 3742 3913 5259 4470 4517 4583 5035

5481 5728 6526 6530 6651 6911 6913 6928 6922 6923

692 6926 6931 7041 9167 8.2 8.80 10.656 11,0 6 11.319

11.813 11.98 12.006 12.012 12.389 :2.481 12.603 12.657 12.691 15.211

14.39. 14.523 14.657 14..7 14.987 15.190 16.093 16.131 16.266 16.4.25

16.811 16.823 16.83 1 16.8.1 16,933 16,999 18,062 18.063 21,0.3

INFORMATION ASSESSMENT AND PROCESSING

67 83 1555 2132 3729 3733 '.037 4287 4511 5728

6605 6736 8091 814 8189 8483 5484 8878 8952 95#1

9778 10,393 10.5 09 IC.4.75 10.579 10.545 1!.242 12,370 11.526 11.618

12.012 12.150 14.980 14.981 !5.017 18,758

REDUNDANCY, UNCERTAINTY

67 2494 69i8 8189 8238 10.3S3 10.411 11,478 ;2,598 13,264

II - 10



Caml CATIs SS,..h6

46L 2127 2M57 3171 3151 36.F7 63U8 4 4 6477 6W7

9055 )72 31.06 10.475 10.933 13-CM 11.366 1:.618 12.006 12.026

12.c29 12.352 12.4Z3 12.411 12.211 A4- 5. 65 . 14... i616 14..621 I6.0.

16.05-9 16,81c 16.897 !6.w 1. 9.9 16.533 :1 14.90 18.006 13.012

r1E 3 FI81ESSFOR 51K1YlOW
3350. 354.2 36L:. -49! 4520 11.315 II. 386 i 1.456 11."~ 31.638

3.!3 II.l I2.l23 13.1316 M4."1 16.112 li.51S 6.17 16.6" MA 16.25

16.8!L7

lAT'. PIOCESSI6 SY11Ls

2175 11.417 II37s 12.02 12.3,2 I.352 1 l. 316 16.1.2 16.155 16,253

16.331 16.4.33 16.435 !6.652 Is&,!I3 Z0.239

KSIGN

w "55 !.73 11.30

2876 zn? 6917 11.303 13.22- 1&.3G8 1A..527 14.550 t%.60 i..942

16.067

MAN INER ACTION

11 812 12.4" 16.790

RWSLS -& FROGAMS

I7 2 9 6V I03 6!:. 11.205 1.32 16,17 16790 16.8% 17.155

18.137

SIMIJTION

179 3657 4768 10.G52 -1.3--- 11,31.0 11.M2 I1,623p 12.31$ 16.996

17.155 13.715 18155

S1STEM6 Calwomm

28 68 687 12,005 23.336 16.305 16.506

COTAINERS AIM PACAIN

134. 6581 9991 12.863 12.925 13.056 14.34 18. I3 i1

CONTROLS

AIRCRAFT CONTROLS

972 973 1,9 110 1203 1737 1766 1767 1768 1769

1770 1771 1773 1771 1778 1785 3787 2056 2533 4651

4677 5138 3.-.52 5749 5860 5915 6183 6084 6187 6191

6300 6606 6795 6805 6826 6862 8548 8549 9129 9226

9963 9971 9990 10,017 10.031 10.079 10.460 ]1,--43 11.077 111911

11,196 11.213 11,21 11,215 11,29 11,255 11,303 11,49. 11, 545 1.546

11.773 11,788 22.156 14,806 14.915 15, Z42 15.331

AUJTOMIATI C

11,173 11, 196 11.349 11,350 12,547 16,622

IIACKLASH. DEAI)SPACE. AND RESPONSE LAG

968 999 6441 1o. 648 11.043 11.079 11, 862 14,601

COO I NG

934 1769 1770 1771 1773 3425 3866 3968 5842 6183

8210 10,546 i.,200 11.654 11,729 15,039 15,070 15,262

COMBSINED

14,406

COIARISON OF TYPES

1006 1604 !605 3866 5326 5504 6862 8675 10,009 31,275

EYE (AS CONTROL MECHANiSM)

6576 6707 13,071 16,395

II - II



fwa To S1S IRT

72 9a 1594 216 5-", 8053 o99 h~en-7 11,191 11.193

13.180 13.190 4.t413 15.M 16.i j,

WA 1840 143o 153 2727 &,'"I 5152 $937 69,7 19

o.w_ f*.1e7 10.546 10.736 11.191 11.1" 1n.82 12,3316 12.59 n,.5"
36.24;cE

WRIPS AM ftV S

1601. 16 q2 66" 911t 1O.017 10.5406 :1.33Z 13,180 13. :90
14.71 1.116

827 57 6w 1.5. i%57 6%9 10.009 11.-a1 l1.70. 11.769
11.T772 14b.t02 1-4.4,0

UKRmm "i€zUJEM A1E0TOK

973 loE 1296 1520 155. 2529 3915 39. 5326
5328 5681 10.017 11.081 14.42 15.025 15.331 16.952

PIEMS 'W nuou ams
573 2933 14.206 15,331 16.852

1,51 WTS Aim O6 L WI $11DES

1774# 3ulC 39" 61W. 12.007 14.252 I 11:.) 14 ,78

IOCRTION AM PSItIUEM

389 390 1211 1213 6191 8053 8675 10.72> 11,200 11.381

14026 14.288 I4.436 14,482 14.8!6 15.025 15.01.2 P5.242 21,991

9U/KTI PLE-AMIS

973 737
Rt~EHMM01rtOIUC

5629 13.003 14,575 14,891 15.039

RIESISTAUCE
'75 999 1296 1766 1767 1768 1778 2109 21.85 2526

U627 ,732 4733 5327 6026 6079 8273 8675 81a 11.079

11,191 11.193 11.783 12.343 12.623 12.707 12,735 14.261 14. 77 14.816

15.118 21.991

ROTARY MOVNER

CRANKS ANID WMELS
35 36 39 475 1211 1213 159 160. 4025 4732

4733 6723 9732 11.057 i2,623 15,155 15,331 21.991

934 952 982 1006 1212 1772 2113 24.85 2513 3w

532S 5565 6079 663 10.56 II.O9 1!,200 11.776 12,343 ;2.376

12.473 12.737 13,C05 13,284 15.070

SETTIN4i PRECISION

952 982 999 1006 1212 2189 2528 2529 2619 3984

5326 5329 6113 6441 8294 8309 10,481 10,546 11,044 12,376

12.623 12,737 12,893 13,284 13,317 14.026 15,296 15,300

SHIP AND SUBMARINE CONTROLS

12.019

VEHICLE CONTROLS

11,654 15,042 15,107
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CO L-TiO)ISLaT DWS s o

CapATIN1L7 " aO IC3 STEREOIWC

10o 38 578 %.- 952 975 SIR 95 I!. 1193
1213 i223 122"A IN' 1221 122 9 25 1296 1377 1537
1547 n 1733 223! 2244 221.9 1 . 2.2 2527 !325

31.33 3%.31 395i 3598 3999 1.072 1.53? k.37 5C-23 58"

612 1.33 61ft 8199 a2m 821 831 31,09 am9 934A6
9618 9670 372 96.78 5719 9752 9783 do.) 1o.553 11.057

11.793 12. "S& 13.05 13.1;7 13. 1 13.L33 13.16316 !4.Aa Z .,7g0 15.297

52 53 112 N 234 2727 3651 ,167 4.9 6126

W,~ 830! 9073 I0,51. 10.643 10.72S 11.125 11.:44 11.714 12.016
12.377 !3.000 13.2",8 13.31? 13..32 14.155 1.,329 14.553 34.723 14,769
I1.91. 14.5938 15.039 15.129, s. 36 15.308 16.338 18.763

SENG ATION
831 96 70 !I. 14.6 11.303 116.223 15.G& i6,891;

MOVEMET IATIOS

112 303 411 1:90 1251 1772 2109 3651 346 376.7
3795 5326 5327 5328 6342 20 I3.4.,€ !0.481 10.553 10.6498

11.04.1. 12.371 13.16.8 13.186 .4.6.1 15.118 !5.246 16.288

32 33 97,.2 10.480 10.572 t0 .8 11.125 12.010 14,.89
CYiIEIET I S

iMa.0 3517 4060 4531 4535 6430 6911 7002 9050 O.!96

11.193 1 ,.309 11.509 1.718 11.773 14..6 1 14.802 14.880 16,622 18.200

:,3



5103 511 60% 6116 "35 6918 6922 6928 905- 10,61

iC.6 o.827 10.131 1.675 11.3n 12,56 1Z.706 12.761 .2.96 3.103

13.104 13.215 13.40 "1,45. 1.53 15,212 15.230 IS.3140 16.0* 16.05

16.656 16.156 16.1.,4 16.913 16.94 18 832

365 ski 834 131i 134 1363 1526 16.2 1714 276

2717 282 32 3726 146 452 48 % 4%7 .w 6673

6 665 487 4 56 5154 54.5 5;51 .. ,- 51.0

6"1 6063 6256 6255 62m6 6338 6417 6436 6,39 6558

6561 656 666 476 6966 6973 6 6993 8831 9750

"16 10.161 10.142 10.151 10.153 10,237 10,226 0.760 ;0.261 10.262

10.263 10.2NO 10,265 i0.266 10.267 10.3#A 10.513 10.536 10.5 '. IC,55I

i0.552 t0.Cll 11,117 11.137 11.236 I1.684 11.553 11.589 11.628 11,631

11.6w ! i,.9 11,691 1.720 I1.71 1.830 11.961 11.970 12.119 12.220

12.275 12.32Z 12.353 12.361 12,373 -2,60 12.616 12.73! 13.,56 13.162

13.335 13.362 't.501 14,.59 14.510 11.579 14,832 16.63 16."S 16.705

16.876 16.95 ;2. 138

DISPLAYS

MAL SCLE DESIGN

129 140 159 40 578 827 l6 967 lot* 1032

!003 1005 1006 1066 105 1376 1574 3581 "583 1585

170 1879 19:1 1954 212 2252 2668 270 3173 3646

3653 3654 3951 3966 410 4114 4742 4759 Q 53 5329

5519 5520 6176 6181 6188 6306 6333 6343 64_8 6505

6567 6%1 I980 6592 810 8110 8122 8126 8209 824

8447 8524. 9322 9710 9722 9723 9729 9730 9733 9783

10.353 10.690 10.8-57 11,20 11,334 ;1.336 11.423 11.907 11,910 33,004

14.540 14.681 14,720 18.677

C EMtRL REFEREN(ES
159 597 600 950 129 1137 1140 1186 1430 1576

2471 2727 3004 323. 3539 3734 3826 38f : 403? 4371

4680 5330 586) 6504 6709 8219 9403 854,8 9055 9222

9226 9581 5618 9710 9715 10,021 10,354 10, &.4 11,085 11,281

11.302 11694. 11.7.3 11.788 12.070 12,410 .2,.475 12,5CA 12.529 12.666

12.814 12,8.40 13,129 14.220 14,270 14,505 15.649 14,825 14,E26 14,828

14,829 14.830 1.,831 14.835 14,836 16,474 16.671 16.741 19.0 8

POINER 6ESIGN

578 959 987 988 1549 1791 2126 2700 5519 6175

6188 8122 8126 8209 16,284

READING .IDMO INTERPRETATION PROBLEMS

107 129 140 409 412 882 955 961 966 967

979 987 996 1000 1002 1005 1008 1086 1098 1239

1376 1581 1583 1780 ;785 1791 179? 179. 1911 2126

2252 21.52 i668 2906 3450 3654 3959 3966 3996 4069

4739 5145 5519 600O 6163 6195 6567 6575 8104 811C

8122 8126 8128 8202 8209 8211 8214 8224 8279 83c-4

9322 9526 9527 9722 9723 F729 970 10352 10477 30,690

10,857 11.037 11,223 11,657 13,004 14,540 14,720 16,503 18,677

SIZE
578 854 955 1000 I183 10.690 14,701 15,209
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21SPLAy5 (CM10)

AIRSPUD IpjaTO!S

961 27., 2568 6175 10.05 ;1.050 1,163 1,5.7. 12,333

1376 1719 179 1790 3653 3655 4761k 67 2 5.6w.

IG.Os 11,163 11.438 11,457 11. 13 11.915 11.915 13.119 15.218

ATTITUMW IICATORS

515 W 13a3 1269 1305 1677 27'4 3163 3w, 3667

-"" 4134 16300 4342 4,359 #6757 6131 646 6621 690

11.125 11.397 12.151 12.260 14.37,7 14.7w 16.28 6.287 16.,23 O.K

Comup0 SSPtAIS$
20% 3953 5330 8370 10.650 11.303 11.424 11.479 11.713 12.641

12.660 12.500 15.2fl 14.263 I4.691 I1.776 14.9" 161.:96 16.& 16.41

16.60
coMM sON OF .-M

224 9%6 1135 2525 290S 3002 3655 38%5 3867 45688

5701 5757 5131 5635 5716 6513 6592 6627 6812 8106

9222 11.231 11.307 11,311 l11.793 11.79" 11,907 12.215 12.370 12.5i

SI.1X3 12.916 13.340 14.745 16.286#

WM.A NDICATORS

971 2523 2700 3002 .597 "a 4701 6186 650 6836

6887 818 11.283 11.451

INDICATOR AND AWMING

3368 3653 4018 4680 6176 6778 1.303 11,570 11.973 12,528

12.530 12,544 12.726 12.875 12,993 14.824

LAWGE OISPLAYS
106 107 1238 1239 1947 2955 3587 3594 3915 385

8211 830. 9589 16,170 19,818

.0 906 2458 2525 4297 5501 8219 8301 9733 !11.d#

52.237 12.876 13.184 14.2:2 14,469 14.790 14,922 14.923 16,271 16,813

POLAR COOONATE
106 976 577 978 1091 1573 2252 3002 13,732

OtUNAL CYCLES
27.1 2968 6130 6398 1o,153

DRtIVING

AkALYSIS OF

1661 3513 4218 4275 5102 5296 5781 5831 5832 6007

6388 8226 9182 9601 9617 9618 1o,691 il.905 11.966 12.077

12.136 12,621 12,829

PERFORNANCE AND SKILLS

853 2476 4821 5269 5271 5285 5286 5296 5668 6388

7090 7CX9. 7099 8226 8563 9913 9915 10.730 11,026 11,452

12,032 12.077 12,656 12,851 13.M65 13.334 14,740 15,02. 15.044 15,277

18,042

DRUGS

2 45 46 47 582 782 834 1300 1357 1358

1366 1490 1491 2257 2409 2417 2474 2635 2675 2743

2769 2770 2771 2803 2804 2805 2807 2835 2866 2890

'892 325.6 3255 3311 3441 3715 3895 3896 4145 4147

4390 439' 4393 4605 4625 4711 5031 5082 5098 5112

5441 5557 5643 5960 5963 5964 5965 5968 5989 5990

5997 6010 6014 6022 6023 6024 6025 6026 6027 6G84

6409 6450 6494 6495 649(. 6614 6708 6829 6963 8305

8378 8750 8751 9249 9425 '447 9448 9473 9489 9520

II - I



9528 97m 963 930 507 10.06 t0.254 i0.626 lO.46 10.671

10.675 11.2r, 11.579 11.619 !1.655 11.658 n 1.8 11.835 11.861 11.961

12.000 12.032 12.357 12.1.51 12,519 12.550 12.602 U.S50 13. 166 13.277

13.377 13.12 13.437 16.2. 14.420 1.431 16.A 14.603 16.737 16.763

14.796 14.864 li.86 14.910 16.175 16,636 16.971 19.029 18.561 20.275

DU IM MS IKIN DESIGN

1761 2868 12.256

.1
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1963 3503 4024 4609 6241 6857 8332 8360 8553 95

9%57 9.0 1.016 10.031 10.045 10.047 10.056 10.057 :0.078 i0.590

10.711 12.584 13,275 14.230 14.,;s, 16.382 18,201

IEiI8LAL ENITIONTIS AND EFFECTS
AIR VELOCITY

12.688 12.733
ATh0OS.Rt.C MiSSuR

62 329 603 869 1204 2435 2776 2805 2812
2820 2836 2840 2842 2878 2880 2883 289. 3273 3502
3892 4039 4373 5250 5253 5454 5953 6080 6308 6105

6130 6111 6112 6120 6121 6158 6335 6.06 6418 6469

6542 6916 6970 841 8554 856: 9506 9656 960/ 9859

10.1.68 10.171 10.228 10.374 10.376 !0.377 10.383 10.707 10.715 10.716

10,748 10.759 10.765 11.060 11.071 il.14 11.499 11.566 11.609 11.708
11,833 11.971 12.186 12,214 12.295 12,341 12.5139 12.796 12.845 12.939

13.059 13,201 14,253 14.295 14.368 14,384 14.476 1;.772 15.187 16,476

16.943 18.954 18,961 19.255

31 168 184 566 571 772 l.l , 3709 2314 2710

2787 2850 2910 3100 3288 4142 4296 4401 4426 4513

4516 4778 5384 5940 6059 6259 6268 6367 6453 6722

6746 6748 6999 8242 9550 9563 9569 9659 9883 9684

9886 10.139 30.145 I0148 30,149 10.150 30,151 10,152 10.169 10172

30,204 10.207 30.250 10,501 10.502 io.543 30,597 10,622 10,623 10.758

10,760 10.763 10.764 10.765 10,772 10.773 10,75 33.030 1,076 11.120

33,179 11.342 il,343 11.484 1.512 11,523 33,531 11.553 11.577 '1,586

11,601 11,631 il.679 11,680 11,765 11,804 11.844 12,001 12,113 12.198

12,236 12,271 12.280 12.303 12,323 12,335 12,485 12,494 12.600 !2,671

12,961 13,372 13,381 I4,3C,% 14,357 14,742 14,832 14.865 16,828 19,229

DECOMPRESS ION

329 1738 1741 3225 3415 4041 6542 6837 9656 9735

9871 9959 10,591 10,707 10,748 1.525 11,983 12,284 12,532 13,061

14,228 14,295 14,476 14,477 14,584 ;4,721 14.772 18,791 19.255

EOIPMENT AND S4ETHOD5 USED IN .S'UDOF.

2322 2477 2878 4604 6406 9876 10,715 11,677 12,652 13,062

13120 34,253

EVAPORATIVE COOLING

5764 5S76 9568 10.137 10,.!s 11,076 i2,273

GENERAL REFERENCES

54 402 558 566 772 830 526 1021 334 2367

2477 2672 2710 3179 3369 3537 3752 4120 4389 4489

4512 4778 5068 5531 6310 6388 6792 6910 6998 8553

9569 9657 9854 9872 98/4 9878 10,175 10,231 10,232 10,388

10,389 30,500 10,542 10,719 10,723 10,728 '0,753 11,004 11,261 11,495

11,608 33,1,34 11,798 11,947 11,963 12,057 12,127 12,300 12.309 12,322

12,541 12,674 12.779 12,881 12,971 13,052 13,053 13,054 13,063 13,068

13,212 13,221 14,301 14,751 14,890 14.929 15,188 16.563 16,697 16.837

16,844 18,018

3753 4489 8438 8516 9568 9569 10,138 10,179 10,503 .0,507

11,120

'1 - 17



E[2ROIEKMWAL CODITIiNSAID EFFECTS (COWT -)

49 51 183 l87 189 1521- 1533 1673 2805 2314

2477 2787 29Q62 .68 3514 3593 3753 3916 4012 4013

4157 4203 4328 4560 4741 5134 5157 5158 5275 5380

5862 5876 6239 6245 6259 6269 6372 6467 659 6566

6854 6856 6988 9123 9563 9650 9896 9906 10.138 10.14-.

10.212 10.218 10.226 10.250 !0.503 10.507 10.566 10.771 10.772 10.776

2.2170 11.350 22 .47A 11.638 11.677 11.351 Il.959 12.063 12.1-67 .2,078

12,270 2.303 12.361 2.571 12.632 12.688 12.733 ;2.7Y. 12.735 12.757

12.760 12.816 14.509 14.684 14.772 15.247 i6.175 16.95b ;8.,z53

1497 3468 3928 93,4 9890 10.620 1!.959 12.341 12.549 12,688

12.757 12.760 14.302
IONIZED AIR

16.805

OXYGEN REWJRENI'S

55 413 763 869 2352 1372 2038 2075 2784 2801

2803 2804 2874 251 3124 3415 3531 4145 4204 4390

4604 5895 5958 5965 8768 9235 9236 9246 9447 9765

9807 9878 98 989S 10.135 10,168 10.228 10,607 10.716 IW.724

10.751 10.758 IG.759 10.769 11.071 11.274 11,554 11,561 11.568 11,619

11.833 11.97i 12.227 12.276 12.295 12.555 12.771 12.858 13,147 14,266

14.627 14.726 14.822 15,068 16.943 16,979 22.586

2776 2821 3335 4065 4311 5907 5988 6663 6664 9873

20.77 10,178 10.211 10.219 10.224 10.228 10.252 10.584 22.096 11,126

11,219 11.628 11,691 11,711 11.739 11,750 11.751 11.836 2.842 11.846

11,921 !1.922 12.539 12.580 13,147 13.189 13,194 13.203 14.158 24.305

14.353 14,411 6-#418 14.419 14.512 14,524 14,576 14.712 14.716 14,774

14,815 14.906 14.910 15.079 15.375 16,856 18,109 18,110 18.138 18.160

18,166 18,191 i8,386 18,830 22,440

TEMiPERA ~IE
49 51 290 290 1206 1756 3100 3336 3753 4552

4684 W39 6614 6889 9341. 9850 10,138 20,i53 10,179 10,204

10,212 10,218 10,301 10,507 10.620 10,622 10.623 10,624 0,758 10,760

121,33 11,184 12,549 14,245 14.302 14.684 16,502 16.979

THER.AL RADITO

2083 2900 4921 5000 5002 6029 6689 8014 8526 8788

9876 9895 10.252 10.774 10.775 11,209 .345 11,531 11.593 11,609

1,660 1,792 !1.821 11,842 15,174

TOLERANCE. ADArTATION. ACCLIKATIZATION

A1TITUDE AND PRESSURE

54 ,6 329 2435 2795 2805 2812 
2
83b 2840 2842

3541 5575 6991 9859 9904 10,168 10,171 10,560 10,586 10,592

10,707 10,759 11,568 11,719 12,347 12,972 14,276 14,476 15,421

CLm

184 242 3137 9569 9659 10,148 10,149 10,150 10,151 10,152

10,172 10,501 10,502 10,758 10,760 10,763 10,764 10,765 10,772 1.010

11,082 11,083 11,162 11,179 12,549 12,605 12,688 12,759 12,762 14,974

amI
187 89 290 958 993 995 1757 1805 1901 2695

2757 3916 6856 9569 9850 9876 10,503 10,507 10,772 10,776

11,133 12,057 12,270 12,271 12,457 12,549 12.632 12.e67 14,417 15,035

1- 18



EIRVI6IROUqITAI CglITI01S Al0 EFFECTS {c0T'O)

TOXIC ENVIRaEUTS

763 1204 2478 27614 3055 3876 6.Q9 65.07 67DB 6833

9739 9765 9869 9670 9674 10.208 10.209 10.216 10,229 10.722

10.724 1113 1,52to i1.569 11,945 12.755 12.796 13.207 14.599 14.991

iS.031 16.306 16.856 17.796 14,796

2435 p589 526L 6930 9568 - 9875 o. 168 10.372 10,374 10.512

10.562 31.660 14.302

3792 6120 10.597 10.672 10.709 10.754. 10.760 11.897

WIND6LAST. AIRILAST, WIN dCIJ.

31 3892 4606 9213 9655 10.620 12.240 12.697 14.,477 14,652

14.669 14.683

DESIGN AND EVALUATION

845 1307 2996 3068 3238 3315 3707 3820 384,5 4247

4534 4586 4 4793 5292 6619 6663 6664 6746 6777

8755 8991 9870 ;1.266 11,277 11.294 11.320 11,459 i3.545 11.975

12.147 12,342 12.349 12.514 12.651 12,653 14.389 14.431 14.638 14,647

15,165 15.166 15,250 16,357 16,734 16,918 18.018

EOUIPMENT USED IN HUMA FACTORS RESEARCH

292 2191 2945 8579 9727 11,490 14,239 14.898 15,065 15,214A

16,165 16.700 18,835

3238 10,482 16,656 16,994
HlM
193 821 2508 2972 3056 3668 3794 8548 9200 10,386

;0,388 10,482 10,494 10.578 10,583 11,045 11,273 11.710 11,896 12.789

13,199 14.668 15,175 15,305 18,128
ESCAPE .lit

223 400 508 584 813 2047 2353 2756 2839 2841

3273 3503 3892 4133 4293 4377 4609 5901 6241 6548

6857 6990 8332 8335 8360 8405 8409 8970 9129 9213

9226 9955 9957 10,016 10,031 10,045 10,047 10,056 30.057 '0,078

10,368 10,721 11,048 11,260 11,315 11,481 11,557 33,563 11,706 13,877

12,153 12,533 12,697 12,720 12,912 32,930 12,975 13190 13,273 13,274

14,215 34,356 14,990 14,652 14,816 14,959 15,385 16,242 16,296 16,492

16,535 16,715 16.785 16,920 18,065

226 672 673 5759 1,839

EXERCISE AND PERFORNANCE

1451 1455 1805 2780 2852 2851 2862 3289 4141 4516

4540 4679 4854 6138 6400 6402 6410 6420 9751 9820

9880 10,135 10,139 10,143 10,227 10,304 10,510 10,757 10,771 11,076

11,137 11,358 11,709 11,795 12,403 16,175 16,695

936 939 6260 10,293 10,734

33 - 19



in (CWia)

-am %5 23 3~ 1 I37 vm &W2 f4 33

4!7 "1 3 saw 57 SM2 5T49 ~S ~ 557p22 4 s GCS" 4231

6294 033 wz 6 2515 as5.I 4i65 5p* 542i *- !0.112

I6G.W. 10.143 10.315 10.2391 0..239 la.7q 3033w 10.;3 30.651 IC.7V.5

11.175 11.924 1.52 12."3 32.rA 1 2.m2 12.!35 33.329 33.w2 14.4Q3

s* ;J6.6" Ii..73A 14.75P. 941.u) 5. Z7 14.13 3i.12I 16."6 l.:42

18.169 ;9.2%S 19.31 U53 :9-W1

11 -20



L

MMX ;ITII[$

1501 231 2012 26.3 35... 11.44. I1.41 13.41.5 1.455 12.2316
:2.390 12.023 12.553 12.54 32.62 12.6V 32.806 12.1; 31,. 1 3 r .-.23.4
14,3A 14.4.23 li.Jlft

23" *.36 Els6 e 61j 58 85 8587 59 8o 859
8555 85 5%; . 5055 16.857

2136 1 i.4a5 11.577 11.612
Lim

3032 323 5585 6619 11.79! 12.6i5 35.073 16.6,.

MR
24164 3104 1.m5 46 5571 5574 5565 6619 6695 8270

12.632 35.052

P52 "20 4W 12.639 16.302

FL3CM

7 561 13 1306 1996 19 7 2671. 2697 2743 3193
3316 3527 351" 3768 3816 4615 5038 5039 50ko 5258
5261 5352 5357 51. 5533 5536 5535 5536 5537 5538
5545 5516 5631. 5836 5873 6030 6C36 6329 3117 8249
8754 8763 8761 9009 9227 9228 5471 9503 9506 9703

9770 9775 9780 9782 10.297 10.596 10,731 10.735 10.773 10.779
10.799 I1.000 11.78. 11.827 11.901 12.135 ;2,142 12.230 12,251# 12,513
12.679 13.035 13." 13.337 0,409 13,417 13.435 14,395 14,525 14.548
14.706 14.75, 15.186 20,417 a78t

GUIV MCE SYSTERS
3652 3845 6391 6805 8969 8588 9956 9990 11.056 12,156

12.269

PERFORAI3E AMD SKILLS
821 825 651 867 878 93 951 957 995 997
!178 1381 1183 1185 1232 1862 2506 2933 3105 3123
3306 3330 3710 3783 3784 3926 4171 4325 4.393 4558
4635 4645 4689 4691 4836 5462 5518 3819 588 5887
5890 5893 5918 -920 5924 5926 5932 5933 5934 5935
6065 6143 6391 6745 6750 6960 8344 656 8367 851
86s0 8925 8969 9971 11,056 33,279 1,294 1.474 1,509 I11,516

11.558 33,621. I1,64,G 11.641 11.703 11,710 11,759 11,794 12.156 12,I84
12,22 12,248 12,269 12,278 12,318 12,603 12,840 12.850 12,.53 -2,919

13,199 13,213 14,355 14.3E8 14,25 34,439 4,440 14,41.4 14.46j 14,626

16,741

144 1800 1826 1883 2870 2887 3068 3072 3073 3074

3075 3076 3105 3299 3657 3806 438 473 4474 4666

4699 4768 4776 4795 14802 5547 5681 5924 6219 6406

6702 6756 6862 6948 8328 8329 8330 8331 8334 8337
8338 8339 8341 8342 8347 8361 8364 8143 8558 8559
8649 8653 8654 6656 9021. 9207 9209 9744 9959 10,276

10.277 10,548 10.689 10,707 10,844 11,043 11,079 11,125 11,277 11,303

11,533 11,625 11,771 1".822 11,840 11,913 11,914 11,915 12,085 12.269
12,318 12,382 12,383 12,655 13,108 13,215 34,000 14,008 14,180 14,270
34,300 14,379 14,425 14.692 14,9 3 16,493 16,.41, 18.115 18,155

II - 21



626 957 2209 3710 3889 661 5819 58 5887 6248

lA3 10.723 11.35 11.417 11.54 I1.5646 11.712 11.714 11.715 11.773

ii' 11.5"0 11,973 12.16 12.269 13.215 1 6.4Wi 14.913 18.02.
fLMsciiT LMuSM SAIEIALS

76 557 749 63C2 4794 6179 6180 65.86 8117 11.4.92

16.792 18.823 !9.922
Fr . it MZE AiO 5N

2696 5388 5606 10.066 11.670 11.969 12.4,82 12.918 14.10 !4.46

18.619

2 25 5507 11.067

.1
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i

349 422 427 1414 1431 1800 2101 2311 231 5345

5653 5a98 6924 693F 10.529 10.532 1u.633 10.- 47 13.664 11.005

11.493 12.06 12.022 12.350 12.385 12.390 12.V22 12.578 12.620 1,17.

13.009 13.091 13,229 13.237 14.506 14.5. 14.592 14.653 14.722 14.833

14.873 i4.9 15.032 15.1!9 16.481 16.690 18,005 18.850

GiE.ERAL MID CO PREtN$1VE REFFREhc1ES IN 0AMN CACTOtS ESGhEEtIUG

ARTICLES MID UEPO.TS

42 413 50 345 405 536 540 54; 956 3096

1424 1438 1439 13-89 1752 1858 1859 1925 2U40 2041

2188 2451 2503 2549 2559 2964 3151 3195 3315 3338

3545 3714 3729 3820 3827 4151 4232 4261 4322 4535

4562 4586 4610 4766 4774 4778 4959 5249 5332 5402

5439 5471 562 6.44 6710 6754 6804 6810 6910 8550

8816 8990 9U73 9082 9092 9093 9318 9841 10.037 10.042

10.055 10.100 30,101 10.02 10.103 10.104 10.173 10.563 10.56" I3.569

32 582 11,131 11,141 1.266 11,284 I3,30 li,383 11,399 11.465 11.620

1-.699 1,702 li,823 11.837 11,943 12.017 2,0
4
7 12.200 12,206 12.234

12.274 12.315 12,316 12.394 12,395 12,397 12.408 12,425 12.431 12.437

12,460 17.476 12.764 12,774 12,785 12.966 12,984 12,987 12,988 12,9-7

12,998 13,141 13!78 13,182 13192 13,290 13.335 14,108 14,246 14.279

14,341 14,349 14,399 14,448 14.L50 14,462 14,505 14,605 !4,621 14.674

14.812 15,217 15.275 16.056 16,058 16.363 16.674 16,727 16.989 17.516

17,518 38.022 18.699 18.776 18,788 18.953 19.678 20,246 20,247 20.246

2:.212 22,05E

BIBLIOGRAPHIES

212 225 258 378 423 563 564 1021 1439 1441

1473 1474 3481 1490 1491 1495 1576 1600 1619 1709

1734 2032 2043 2521 2666 3476 3507 3511 3537 3554

3639 3864 3958 44L4 4577 4764 4797 5308 5759 5917

6480 6497 6652 6775 6901 11,098 11,134 11,152 11,195 3H,198

13,247 !3,263 13,266 11,267 1I,280 11.495 11,555 11,559 11,666 33,735

11.76! 11,762 11,763 11,766 11,883 11,948 11,949 11,985 12,110 12,170

12,359 12,418 12,433 12,434 12,436 12,461 12,468 12,470 12.517 12,559

12,567 12,572 12,613 12,648 12,752 12,809 12,841 12,859 12,885 12,927

12,971 12,996 13,198 i3.385 14,029 14.063 14,082 14,137 14,154 14,240

34,247 14,342 14,366 14,422 14,430 14,637 14,643 14,779 14,866 14,914

14,943 15,301 15,304 15.310 15,348 16.318 :6.320 16,496 16,756 16.835

18,679 18,928 19,546 21,988 22,14; 22 -

275 374 402 926 4590 ..o 6430 11,084 11.984 12,358

12,366 12,386 12,387 12,389 12,390 12,393 12,480 12,547 12,744 12,/45

12,899 14,271 14,99 i 15,228 21,017 21,018

HANDBQK

1410 1727 2721 3862 5291 6563 12,962 14,239 14,285 14,862

18,084 18,714 18 793 18,839 19,868

SYMPOSIA AND CCNFERENCES

213 315 388 533 1413 1428 1429 2672 2786 2787

3831 4034 1579 4755 6412 6414 6454 6657 6753 6821

8442 1,165 11,224 11,788 1,824 11,933 12,432 12,527 12,601 12,710

12,834 13,270 3,271 13,272 13.279 14,389 14,521 14,624 14,738 34,875

16,057 16,273 18.,00 18,112 18,;I 18,755 18,756 18,764 18,771 21,006

21,043 21,053
Jj&j., AND TABLEIS DESIG pF

'340 1570 1572 1582 2911 3443 3832 3833 3848 3849

b192 841,4 34,027,

11 - 23



GR.OD S P0PT EOt fIE

11.710 15.129 15.! 3 19.86S

3 32 997 1290 138i 2198 2203 24 8 2620 2671

2870 3455 3710 3801 3945 4555 4621 4635 461.5 4691

4946 5442 5523 5589 5961 6160 6218 6113 6733 6801

8318 9763 5875 9971 10.248 10.371 11.156 11.232 11,256 11.316

11,802 12.040 12,497 12.561 12.582 13.195 17.5i7

CgrIN CATI ON

88 399 1288 1681 2198 2340 2494 3113 3191 3205

3439 3677 5594 5724 5944 5945 6087 6370 6967 6971

8144 8145 11.183 11,256 11,477 12.433 13,340 14,283 16,;12 16.19S

EFFECTIVENESS

327 360 361 436 856 922 128S 2203 3303 3312

3385 3801 4621 5480 5524 5578 5621 6316 6341 6843

8131 8316 9074 9523 11.014 11.156 11.232 il.256 11.678 11,802

11,826 13,981 12.040 12,497 12,499 12,561 14.161 18.552 18,554

E'JALUAT 101,

360 361 1203 2203 5944 5945 6875 8131 9074 9'81

.0,541 11,316 13,678 11,802 11,930 12,499

GENERAL REFERENCES

360 361 3515 4049 4772 5944 5945 6256 6843 8521

9181 9523 9661 11,749 11.383 12,108 12,988 14,604 16,362 18,005

INFANTRY SQUADS

361 436 922 3693 4813 5436 6572

NTEACTION

361 1290 1297 2107 2236 4206 4557 4621 6218 6971

6976 8883 11,183 11,768 12,015 12,312 12,478 12,568 16,436 16,447

LEADERSHIP

338 1425 1999 2567 2665 3899 3919 3920 3933 4049

4434 4621 4992 5377 5523 10,541 11,151 11,993 12,108 12,454

14.161 16,307 16,4"7

MISSILE rREWS

14,150

MORALE

338 361 428 1297 2107 2665 3204 3312 3515 3710

4492 5280 5281 5528 5576 11,351 12,015 ;2,G41 12,042 12,302

12,454 13,030 4992

4 PROBLEM SOLVING

88 338 361 1288 1681 2494 3113 3677 3808 4333

4555 4556 4835 5528 5724 6107 6843 8058 8062 8445

8883 10,541 11,051 i,333 11,348 11,477 11,768 11,868 11,941 12,014

12,753 13,370 13,376 14,283 14,592

PPODUCTIVITY

2107 3312 5510 5576 5579 6720 10,701 11,092 11,351 11,678

11,868 12,302 12,454 13,370 15,015 15,349 18,014

RESEARCH TECHNIOUES

1523 2107 2340 2665 5944 5945 8521 11,05 !1,016 11,348

11,767 11,932 11,941 12,497 13,425 14,161 14,325 14,592 16,168 16,174

18,393 18,552 18,553 18,554

SELECTI ON

2236 3693 10,248 10,371 11,684 11,802
§HIP ANO UBPARIN CEWS

262 418 449 450 451 452 676 696 714 727

758 774 1231 3052 3054 3196 3210 3367 3371 3899

4725 5694 5944 5945 13,014 11,433 12,084 12,934
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C (con'o)

SON 33.581 14.283 tS.o54

sPAC CRII

10.2S2 13.067 13,202 14.727 35l,239 3.i

5727 5944 5945 6370 6720 3 1.05 !1.016 3 .0f.2 !, 156 11.183
i;,477 11.684 12.020 13.291 13, 14.552 15.349 16,337 21.285

1838 2567 5738 6749 114"2 12.004 14.025

2107 3205 II.333 12,0O 14.16! 39.358 2;.2aI

/
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iANOS. IIUALS. TEXT,. VSIGPI Of

376 1065 1068 2368 3803 3627 i42 855 9535 937.

9538 9591 9643 11.714 11.715 !1,742 is.783 14,227

ELICOPTERS

320 1.9 1263 1567 -D68 3163 4795 6665 6733 6882

8345 8969 9205 30.0;2 10.086 10.276 10.277 10.588 i.685 11.294

I3I.9,  11.650 11.714 !1.715 11.845 II.92 11.978 1,979 12.044 !2.085

12.151 12.239 12.329 12.333 12,916 13.109 14,297 14,340 14.400 '14.6931

14.776 15,13 16.184 16.283 16,285 16.287 16.486 18.001 18.266 32.088
HIG!WYA REUCMCI;

875 876 1945 3513 5268 5270 5651 5831 6:40 8226
9914 9927 10.106 10.225 10,233 !0.234 10.235 10,687 i3.90o 11.966

12.076 12.!37 3.09. 14.,794 14.803 14.804 14.805 14.90i 15.420 16,237

16,238 1o.?"9 16.240 16.241 18.03, 18,037 18.038 18.043 18.637 18.678

OUSES. ELUIIAWjj SIJELTERS. DMSIGN OF
3179 11 eJ5 I.403 12.783 14,305 16.878 21.889

CONROLER

33 232 1271 1764 2078 2200 2349 2512 4535 5402

6795 6826 8508 8510 8511 10,064 30,752 I1.205 13,509 11.604

11,965 12,318 12,351 12,458 12,624 12,739 12,747 12,877 14,176 14,195

14.,503 14,587 14,650 i4,666 14,795 14,802 14,852 35.093 15.303 15,304

15.308 16,248 18.762 18,763

INFO;-MT3IO PROCESSING CAPABIVITIES
.60 805 1587 3830 2112 2982 31.,7 3729 837 4326

4219 4228 4233 4235 4236 4510 4785 4823 6530 6605

6633 6768 6791 6846 6849 6871 6918 6919 6922 6924

6931 8045 8102 8o 43 8484 8908 8952 9541 9646

9682 9693 9777 9778 10,112 10.167 10.279 1C.290 10,359 10,391

10.393 10,479 10,492 10.497 .0.752 11,106 11.604 13,928 12.016 12.060

12,126 12.150 12,307 12.466 12,598 12,785 12,789 12.842 13.374 14,793

15,037 16,054 16,055 16.099 16,269 !6.865 18. 128 22.087

TPANSFER FUNCTIOS

937 938 953 960 964 965 985 1304 I0O 1764

2916 4136 5805 6068 6143 6373 6795 6826 9971 10,401

11,533 11,604 12,049 12,458 12,877 13.168 4,176 34,195 34,223 1L,666

14,755 14,894 35,093 15,124 15,305 16,583 21,357

-
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.1

1LDIVIDLIAL FACT09S AFFECTING PERF0IWICE

ACCEPTABILITY OF AND ATTITUCE TOALD R E0II1E-MiM.MU

287 519 1043 2011 3710 4171 4482 492 4796 5"8

6436 6974 6W,5 8142 8221 F --4 10.269 10.5V# 10,742 11,159

11.169 11.651 11.689 11.720 11.774 12,35.s 12.686 12.93 13.002 13,!59

13.335 13.362 13.63 14.472 14,497 14.739 If,186 16.351 16.668 16,705

16.876

1027 1028 1030 1939 2016 2482 "421 83, 1 66W 12.331

12,464 12.515 12,951 13.283 20,149 20.417

ArTiTuDE ANp INTELLiGENCE

932 2002 2586 2926 2977 2978 4658 5076 5710 5747

6270 8321 10,746 10.813 11,636 12.212 12.995 13.238 15.313

AMMN
639 1084 1536 1539 1540 1557 3536 3811 3061 4202

4205 5031 5082 6108 6109 6110 6133 8949 8950 9492

965a 9777 10.534 10,658 10.662 14,286 15,374 20,347 20,349

EMOTION

511 649 1055 1153 1379 1385 2117 2168 3528 3710

3861 4496 4961 522, 5385 5797 6002 6003 6214 635

6960 8249 8318 8321 8767 10.007 10.599 10.637 11.221 11.565

10,703 10.806 12,731 13.316 13,343 18.176 1386

4841 5532 6256 7030 9837 9861 10,71-2 10,819 12,174 12,312

12,602 12,826 12,977 12,97 12.979 12,988 13.372 13,381 14.852 14,8Fi

16,151

MOTIVATION AND MORALE

9 10 49 639 782 1450 1456 2508 2657 3204

3460 3515 3715 4191 4209 4454 4492 4496 4807 4838

4992 5113 5146 5147 5222 5468 5475 5888 6108 6110

6210 6359 6971 8732 10,248 10,310 10,650 10,742 11,234 12,013

12,121 12,257 12,258 12,302 12,757 13,125 13,318 14,449 14,6t6 14,639

15,426 15,438 16,151 16,903 20,347
pERSONALITY

154 262 643 1385 1386 2002 2575 2601 3527 3528

3919 482 4985 4906 5062 5211 5550 5591 6315 6368

6528 6971 6984 8387 8391 9180 10,006 10,007 10,248 11,379

11,427 11,433 11,636 11,798 12,!02 12,213 12,225 12,581 13,367 14.357

14,549 15,120 15,134 15,201 16,447 22,586

Sl
621 805 938 944 1536 1539 1540 1587 2468 2913

3861 3964 3967 3968 4224 4245 4638 4987 5006 5769

5770 5813 5835 584. 6163 6164# 8054 8098 9291 10,544

10,634 10,65 10,658 10,661  10.667 11,636 11,816 11,928 12,125 13,023

13,040 14,606 14,728 14,850 14,948 16,447

THOUGhT AROCESSES

108 294 484 838 932 1214 1587 2008 2164 2469

2586 2681 2769 2784 2913 2978 3004 3013 3216 3735

4035 4222 4224 4242 4243 4244 4245 4279 4334 4704

4711 4995 5231 5339 5346 5347 5376 5797 5841 5965

6238 6293 6335 6874 6955 8124 8245 8246 8247 8313

8386 8445 9489 9520 9665 9682 9691 9861 10,483 10,631

10,633 10,647 10,667 10,819 11,051 11,129 11,341 11,458 11,633 11,636

11,792 11,816 11,818 12,054 12,199 12,298 12,305 12,410 12,421 12,439

12,445 12,478 12,560 12,581 12,630 12,719 12,761 12,790 13,009 13,028

13,029 13,260 13,299 13,338 13,353 13,357 13.367 13,387 14,134 14,569

34,582 14,639 14,703 14,728 14,771 14,835 14,949 14,958 15,0,2 15,189

15,438 16,098 16,213 16,447 16,467 16,481 16,488 16,628 16,809 Ib,931

18,703 18,768 19,010
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E IIUIFJITLDESIGI OF

2311 607 6909 6953 6957 bS9 8550 10.055 10,570 11.132

1.!40 12.055

INIUSTRY MD MUSIIESS. HWM FAMAS OIEFJI) STUOIES

30 41 2688 2556 2997 3379 3578 41#92 5126 6728

6914 6949 6953 696 7025 7026 9268 10.055 10.269 10.697

1*.701 11,132 11.133 11,118 11.195 11.259 11.273 11.919 11.957 12.024

12.450 12.454 12.609 12.6 9 1.335 13.136 13.137 13.293 13.355 13.365

13.370 14.334 14.,339 14.409 14.416 14.498 14.506 14.518 14.520 14.653
14,722 14,911 15,!88 16.685 17.572 17,794 17,795 17.796

~1STORAGE AND I IETRI EVAL SYSTS

12,379 12,409 13,198 18.197 21,935
IN.5ISEN LI GHTING

COLOR AND INTFJISIY JOF LLUNIATJON

5 6 4.09 412 997 1000 1613 1794 1826 1922

3432 5849 6"81 6185 6195 6858 12,940

DIRECT LIGHTING AND FLOODLIGHTING

878 881 5472 5905 6178 6180 6185 6187 62UO 9973

10.836

432 1483 3030 6181 6185 11,695

ELECTROUI NESCEMT

12.534 14,934

409 432 882 1783 1922 2727 344 3654 3773 3983

6589 9322 9615 9648 10,098 10,099 10,836 I11.439 11,600 1,692

11,876 12,290 12.492

3422 3425 3453 4742 6187 6195 620. 11,867

J-I_

JOB PERFORMANCE AIOS

277 2209 2389 3050 yoB 5148 5283 6401 8545 11,741

11,879 11,597 12,10f6 14,312 14,S86

KINESTHESIS

CODING

1108 1209 1210 1212 1215 17'8 1766 1767 1768 5851

9&: 9788 10,309 10,539 1 77,i 11,216 12,623 12,696 12,893 16,283

GgJERL REFERENCES AND BASIC DATA

154 406 1209 1210 1530 4269 4826 1862 4911 5014

5036 5151 5287 5432 5851 6272 6378 6693 8065 8273

10,454 12,245 12,246 12,251 12,351 12,893 13,014 13,017 13,130 13,249

13,281 15,331 18,778

1 - 28



LAEL.S. ilSKII OF

3425 3153 6187 6191 8206 11.654 14,350

LAIuGAE 0DE!,'%

67 38 666 895 897 1292 1301 1471 1578 2164

2172 Z286 238 2385 2495 2500 2752 3041 3109 3745

4017 4331 4383 4w8o 4892 5196 5336 5337 5756 5w

6008 6092 6331 6424 6584 6fe4o 6968 8013 8227 8386

8393 8880 859 , 8933 8934 9642 10.850 11.301 11337 11,363

11.371 11,530 11.557 1i.4 12,012 12,088 12,089 12,103 12,182 12,209

i2.266 12,415 12.4 12,635 12,657 12.923 13,097 13.254 13,346 14,381

14,394 14,619 14,705 15,075 16,188 16,277 16,630 16,677 16.957 19,103

19.237 19,558 20,276

LIFE JACKETS

2991 5938

LIGHT

COOING

702 1353 3173 3184 3549 3789 4088 9753 9754 9980

9984 9985 10,084 10, IC6 10,297 10,348 10,600 IO,638 10,669 10,741

10,837 11.097 11,926 12.069 12,528

COLORED

17 5405 5877 5972 9973 13.069 10,072 10,521 10,794 10,802

1,755 11,790 12,388 15.139

GENERAL

114 9973 17,519

MEASUREMENT AND SPECIFICATIOK

117 1241 1253 1256 2048 2921 '956 3271 3768 4641

5405 5407 5440 5472 5489 5650 6,17 6146 6154 6912

9593 20,067 10,068 1O,O69 10,455 20,521 !0,7 20,789 20,792 10,794

1o,8o 10,802 10.814 IO,835 10,837 IO,838 10,841 11,519 11,597 11,671

11,755 11,)57 12,159 12,160 12,261 12,502 12,534 1,-835 12,890 12,918

14,249 14,27 14,q02

NATUKAL

1786 269?, 5631 6097 6146 6154 6792 10,8. 4 10,840 11,519

11,597 11,623 11,640 11,641 11,671 12,261 12,352 11,482 12,502 12,821

12,841 12,890 13,312 13,328 14,249 14,274 14,410 14,459 14,595 14,890

14,972

PHYSICAL CHARACTERISTICS

1352 1359 2696 5406 6146 6154 6912 10,067 C!C R 10,069

10,075 10,090 10,741 10,778 11,288 11,377 11,597 11,623 II,*J

SPECIAL TYPES

5 6 205 794 870 881 945 1356 16C6 1726
2537 2689 3000 3049 3230 4710 5398 5489 5877 6083

6178 6179 6180 6330 6729 8451 8454 8754 8773 IW,090

20,199 10,741 12,141 12,534 12,573 14,435 14,686 14,945 15,173 1 ,792

18,019 18,823

LIGHTING SYSTEMS

OUTDOORS

AIRFIELDS

1732 1906 2640 2988 4001 4118 4296 4298 4299 479
6674 6872 9380 9594 9958 10,044 10,070 11,053 11,287 11,283

11,696 11,733 12,167 12,328 12,820 13,140 15,156 15,433 19,918

FLARES

12,443 14,446
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LIGHTIG SYSTEMS (C OT'D)
oultoms (CsNTrO)

44.58 5.459 9578 l0,199 11,892
GENERAL

3652 9578 10,669 10.756 10.767 10,836 10,837 10.838 11,282 14,890

HIQAy AMD STREET

9578 9601 9618 10.066 10.092 10.106 10.778 10.835 16.237 16.238

16.239 16.240 16.241 18,619

LOW LEVEL, H4IGH SPEED FLIGHT
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MAINTENANCE (MAINTAIAILITY)

BEHAVIOR. STRATEGIES

364 451 480 498 661 2209 2404 2475 2680 3022

3356 3367 3389 3627 3802 4124 4820 5506 5835 6067

6289 6290 6302 6529 6873 6875 6942 6969 8065 9799

9804 10,087 10,860 11,276 11.285 11,364 11,489 11,624 11.685 11,741

11,765 12,035 12,125 12,560 12,990 13,289 13,411 14,049 15,135 15.191

15.216 15,287 15,288 2407

DESIGH FCR

169 186 364 480 2680 4626 6321 9804 10,081 11.344

11,873 11.896 12.058 12,727 14,742 15,208

EQUIPMENT. USED IN

1906 4451 9799 10,019 10,300 10.862 11.276 11.285 11,741 11,765

11,896 11,997 12.653 12,815 14.132 14,742 14,756 15.191

GENERAL REFERENCES

449 488 2276 3153 3507 3532 3627 4029 4255 4822

5694 6454 6942 8138 980'- 10,019 10,300 12,474 12,488 12,489

12.567 12,783 12,784 12.795 12,845 12,914 14,088 14,169 14,517 14,939

15,066 15,175 16,825 19.234

SYSTEMS

28 520 4451 5506 6589 6942 9804 i1,276 11,285 11,323

11t396 11,765 11,847 12,694 13,286 13,289 14.284 14,907 14.942 15,080

15,133 15,135 15,320 16,435 16,595 18,099 19,810

MAN-ASSIST

MAPS AND CHARTS, DESIGN OF

417 945 950 979 1238 1664 1880 1921 2341 2389

2689 2992 3247 3419 3763 3915 4000 5453 5740 5741

6058 6457 6660 6671 6995 7088 9117 9121 13,085 11,281

11,283 11,444 11,515 11,516 11,517 11,518 11,521 11,652 11,974 12,223

12,267 12,325 12,422 12,751 12,773 12,880 12,976 16,3n4 16,417 18,008

21,952

MARKSMANSHIP

198 215 436 2083 3162 3374 3584 3693 5304 5306

6740 6765 8218 13,169 15,038

MASKS

413 1675 2883 3278 4005 5622 5895 6434 6s01 6571

6638 6954 9123 9873 10,366 10,370 10,595 11,007 11,109 11,387

11,571 11,598 11,891 12,531 12,825 14,233 14,265 14,725 18,966 18,967

MATHEMATICAL AND STATISTICAL METHODS

285 289 646 743 769 1004 1096 1299 1310 1414

1416 1431 1562 1579 1711 1855 1857 1953 2046 2159

2164 2585 2916 3348 3364 3413 3449 3465 3678 3682

3728 3733 3943 3946 3991 ?259 4704 L837 5065 5300

5601 5688 5766 5767 5786 6038 6143 6426 6v27 6765

6876 6913 6920 6926 6998 6999 8297 8314 8487 8673

8951 9544 9725 10,516 30,699 10,700 10,853 10,854 11,050 11,110

11,111 11,205 11,235 11,265 11,357 11,676 11,687 11,8141 11,965 12,020

12,133 12,188 12,336 12,1,56 12,503 12,578 12,582 12,585 12,60 12,619

12,931 12,932 12,936 12,937 12,945 12,977 12,978 12,992 12,994 13,047

13,050 13,077 13,086 13,172 13,286 13,287 13,292 13,295 13,339 13,341

13,342 13,3-' 13,345 13,356 13,358 13,420 13,424 13,427 i4,306 14,382

14,390 14,391 14,438 14,468 14,541 14,612 14,615 14,696 14,731 14,768

14,792 14,799 4,811 14,813 14,820 14,834 14,892 14,908 14,969 15,053

15,056 15,150 15,171 15,203 15,245 15,270 15,279 15,281 15,283 15,285

15,286 15,312 15,365 15,409 16,097 16,117 16,353 16,533 16,34 16,557

16,585 16,623 16,631 16,640 16,657 16,679 16,681 16,693 16,809 16,815

16,858 16,864 16,875 16,953 17,462 18,106 18,280 18,394 18,839 19,570

19,719 20,271 21,213
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PMMMS ID-IWES R Sar - AN iAI S OF TAS,.s. 1m'ATII, AIM SYSTEIMS

QtITI 1 lE:s 7 "rlT.p

4212 51.25 5833 6210 6276 6323 ;3.371 16.307 18.271

SECISIoo M!&YsIsf

14l., I1.1 1857 2069 3158 393. 5231 5518 10.633 !V.61.7
10.66 &.,508 15,226 i.35o

315 758 2345 3952 4155 5539 5766 5767 6320 6412

"4,i 6953 9093 V431 g1.1 10.68 11.11 1. 5%8 12,250 12.390
12).-E 13.106 1.538 !5.183 15.283 15.25 15.286 21.00

JA Ai TASK DESCRIPTION A AMLYSIS
3 58 268 271 277 315 '50 451 .85 519

630 11216 1232 1511 1517 1315 233 2368 2418 2&19

2r66 2567 3 22 31.56 31.63 3526 801 4822 5932 5933

5931 55"5 %.- 6620 UL21 6715 6801 682 6943 6962

9706 10,568 ;)u,1 10.686 10,692 10..93 0,232 11,273 11.316 11,613

11,738 I.1,80 2,004. 12,035 12,037 1..516 15.583 16,356 16.433 16.565
18.558

OPIEATI O S RESARCH

164 .. 793 812 843 1073 1871 2316 347) 3358

4003 4-. 1581 10.302 11,113 11,730 12,360 12.386 12,387 12,396

12,522 . 288 13,291 13.293 13,294 14,653 15,119 15,420 16.623 16.858

17,572 21.006
OTH£1 METOD

3 271 758 1231 2320 2953 3G68 3132 3756 ,051

5083 5167 5655 6589 6757 8131 9058 9706 9711 ;0,552

11,232 11.306 :1,599 11,730 11,736 11,830 11.858 11.957 12,024 12,035

12,119 12,226 12,421 12,6a6 1Z.913 13,335 13,371 15.39 16,124 16,4.22

16,612 16,643 16,685 17,079 18,02. 19,121 19,6% 21,014 i,952

PHOTCMRAPHIC TECMI U0S

1235 2965 3633 4166 5819 5832 6927 O,733 11.253 11,700

12,407 12,622 12,880 12,97. 13,181 14,322 14.514 14,518 16,605 18,002

2490 2957 6477 6987- 1% 153 11.327 11.353 11,668 11,811 11,847

12,392 12,393 13,269 14.939 14,965 15,366 15,367 15,368 16,685 16.855

_TIM AND .NOTION STL0"t

52 1552 23;5 3526 3613 3759 3761 3762 3871) 6350

8673 8816 10,565 10.686 I0,t 2 10,729 11,.53 11,801 11,919 12,226

14,515 14,517 iL.520

MILITARY STANDARDS A'40 SPECIFICATIONS

335 11.131

MINIATURIZATION, EQUIPMENT

14,513 14,960 14,963 17.076

NOTION. ,£FECTS OF

ACCELERATION AND DECELERATION

GENERAL REFERENCES

1007 1322 1323 1436 1437 1438 1785 2004 3650 3888

4105 4763 4958 5045 5204 5699 6149 6241 6449 6518

8695 9662 9699 9713 9726 9741 10,013 10,228 10,365 10,377

10,383 10,386 10,560 10,561 10,589 10,671 10,673 10,675 10,676 10,712

10,749 11,27e 11,286 11,855 11,937 12,201 12,238 12,424 12.467 12,479

12,597 12,837 12,952 12,967 12,q89 14,266 15,157 16,802 16,88 19,772
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nOTION- EFFECTS OF (COTD)

ACCELEMTION AND WCELERATiON (CONTIO)

PROTECTION FOR

1205 1967 3475 3502 3541 .746 4749 4763 6532 6538
6557 966" 9699 9713 9726 9741 10.013 10,,28 10.365 10.377

10,383 10.386 10,590 10,711 11,661# 12,000 13,196 16,600 16.807

TOLERANCE FOR
1967 2106 25.09 273.7 2763 16122 5.128 409 5763 4909

5865 6532 6557 6827 64S4 9655 10.008 10.376 10.558 10,587
10.672 10.673 10.710 10,759 11.229 11,278 11,992 12,000 12.276 12,278
12,337 12.357 12.413 12.49 ;2.520 12,697 12,712 12,720 12,756 12,768

13,051 13.069 13.216 13,218 14,115 14,316 14,372 14,373 14,375 14,424

14.55 14.681- 1.704 14.941 14.970 15.036 15,395 16,688
TYPES OF

1762 2763 3372 3175 5627 5628 5630 6650 6652 9655
92 9713 9726 10.561 12,362 14,316 14,489 14,652 14,782 14,918

14.,941 16,296 16.316
AMPLITUDE AND FREQUENCY
2413

EQUIPMHENT AND ETHODS
1436 1437 1438 2882 3275 5311 5317 6561 6513 654.0

9699 10,377 1O,8" 11,822 12,.4.9 12,655 12,709 12,720 14,231 14,535

14,692 14,962 15,395

GENERAL REFERENCES

6480 9695 10,383 10,547 12,963 14,215

OSC I LIA rY

10,745 14,3i6 16,493 16,807

ROTATION
1182 2256 3731 3740 4313 4314 4911 5108 5288 5311

5315 5321 5699 5730 5733 5736 6149 6540 6833 9785

9791 10,397 10,496 10,547 10,676 10,745 11,229 11,808. 11,822 12,892

13,026 14,543 15,019

SICKNESS

47 791 1300 1429 2413 2474 2675 2737 2770 2771

2773 2806 2807 2850 2866 2876 2881 2882 2902 3246
3255 3275 3311 3895 3896 4393 5288 5960 5963 5964
5968 5973 5989 5990 5996 5997 6010 6012 6013 6014 ,
6015 6022 6023 b024 6025 6026 6027 6075 6084 6085
6086 6368 6409 6495 6496 8379 8380 8381 8382 8750
8,.i 9215 9249 9698 10,003 10,471 10,745 11,197 11,565 11,592

11,619 11,834 12,296 12,451 13,214 14,796 14,864 15,019

VESTIBULAR FUNCTIONING
1179 2256 3650 3731 3740 4313 4314 5730 6149 8695

9785 9791 10,671 11,229 11,286 12,189 14,741

MOTOR PERFORMANCE AND SKILL

IING
198 458 2083 2750 2751 2769 2998 3656 4575 4589

5569 6062 8218 10,365 10,482 10,649 11,690 11,732 11,945 12,564

13,169 20,882

COORDINATION OF LIMBS

652 1216 2193 2847 3490 4919 5238 6202 6275 6389

9505 9818 9820 9857 10,746 11,551 12,459 12,556
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OTo PFOW E AO SKILLS (CONT'0)

OIMENSIONAL ManLYSIS

178 238 241 393 394 395 458 2131 2235 3633

4361 6311 8099 8115 8134 8223 8761 9712 9719 9721

9728 9818 10,296 ;0,453 10,523 10,642 10.692 10,729 11.207 11,801

12.622 13.113 14,404

EWIPIMENT AND HETMODS USED IN StIOY OF

84 241 247 867 998 1088 1614 1621 2013 205

2145 3997 4824 4-.9q 5W 208 6249 6266 6267 6291

6456 8118 8761 9711 10,494 10,540 10.600 11,078 11.235 11.562

11,709 11,783 11,815 13,181 14,925

GF.ERAL REFERENCES

52 53 238 618 808 1161 1322 1397 '075 2152

2166 2231 2578 2733 S491 3872 4269 4552 4949 5100

5396 5643 5691 5960 5965 6045 604 6047 6M8 6138

6139 6217 6360 6389 6753 8059 8102 8178 8383 9473

9670 9711 9717 9728 9818 9888 10.159 10,!60 10.227 1O,465

10,466 10,472 10,474 10,479 10,523 10,540 10,554 10,650 10,655 10,681

10,739 10,747 11,210 11,254 11,551 11.8;4 11,854 12,059 12.109 12,268

12.599 12,645 12,696 12,700 13,117 13,118 13.385 14,210 14,393 14,485

14,737 18,769

HANDEDNESS

391 1616 1929 3270 6694 8250 9359 10,293 11,776 12,758

13,116 13,155

INVOLUNTARY REFLEXES

406 1563 1927 3100 4165 5084 5086 8178 8188 9348

9449 11,249 11,752 11,756 11,806 11,884 *1,945 12,555 12,564 1',616

12,622 12,625 12,656 12,766 14,785 15,238 19,146

MANUAL DEXTERITY

168 1323 1616 1849 2165 3340 5807 5827 5839 6203

6217 6224 6448 6748 8063 8133 8225 8730 9523 9m

10,150 10.362 10,622 i0,623 11,120 11,179 11,586 11,679 12,280 12,303

12,323 12,485 12,991 13,413 15.039 18.058

POSITIOIING MOVEMENTS

40 li1 112 176 177 236 1006 1108 1109 1123

1188 1209 1210 1214 1215 1216 1217 1849 2170 2189

2485 2513 2529 2650 3619 3870 4958 5067 5569 5669

j 6113 6206 8273 8678 9493 9703 10,692 11,095 11,776 11,783

11,815 13,317 14,436 15,296 15,299

REPETITIVE MOVEMENTS

35 36 39 458 475 519 567 570 1211 2068

2129 2194 2230 3679 '058 4709 4896 501.4 5743 6070

6474 6713 6721 9023 9716 10,649 11,094 1H,935 14,533 18,058

SERIAL MOVEMENTS

370 568 569 571 652 797 943 1007 2013 3649

4999 8103 10,540 10,693 11,664 11,994 12,079 12,700 12,924 13,024

13,116 13,144 13,280 14,177 14,323 15,225 16,121 16,612 16,613 1L,895

SPEED AND PRECISION

1214 5085 5084e 5259 6051 6394 8678 10,553 10,554 10,600

12,991 14,436

TEklNESS (AND TREMR)

2083 2750 2769 4147 4575 6139 8118 8218 9506 9528

9860 9909 10,649 15,144

THR0INO

1647 2751
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NAVIGATIONAL AIDS A SYSTEEKS

224 630 692 1185 1573 1690 1781 2062 2523 2525

2707 2711 3002 3047 3506 3652 3915 4009 4.19 4503

'.597 4739 5740 5741 6457 6801 6886 6925 -11 43k 11.154

11.281 11.283 )1 .".8 11.516 11.517 11.518 11,521 11,58 11.612 11,705

11.732 11,809 11.849 ,11.976 12,0.5 -2.221 12.223 12.2)9 12)26) -. 12.330

12.505 12.651 12.751 12.753 12773 12.835 12.8S1 129 (6'i",7194. *.,945

14,946 15061 1A.304 16.305 16.486 16.474 16.874 16,922 18,001

NEURAL THEORY

5069 5556 8"4 10.577 10.624 10.625 10.726 10,737 10,813 11.267
11,901 12.46 13,072 13.083 13.1W 14,207 15.680 16,763

NUCLEAR OPERATED EQUIPMENT AND SYSTEMS. PROBLEMS OF - ... -

10,040 12.539 12,615 12,680 12,813 13,030 13,197 s,5.08 14,591 14,906

18,109 18,110 18,162 18,193 18.386 21.450

NUIERALS. LETTERS. AND CHARACTERS. DESIGN OF

162 197 417 554 545 879 9.2 1001 1003 1090

1389 1575 1580 1603 000 40514 4056 4376 4742 4759

,#969 4978 4982 5581 5583 6032 6037 6056 6058 6164

6192 6671 6721 8201 8225 8304 9630 9537 9538 9718

9733 10,477 10,545 10,54.9 11,093 11,380 11.421 11,803 12,150 12.374

12,375 12,63 12,839 13,002 13,098 16,331 16,985 18.950

OPTICAL AIDS

BINOCULARS

595 775 779 1935 3051 5046 579 8766 10.350 11,289

11,472 11,549 12,146 12,833 12,947 14,358 14,595 15.266 18,019

GLASSES, SPECTACLES, AND GOGGLES

12 115 126 675 681 684 700 701 703 708

853 1255 1355 1359 1365 1369 1649 1877 2701 3535

429! 1631 4821 5061 5526 5622 6083 6179 6421 8107

10,107 10.241 10.508 11,290 11.536 11.540 14,2241 15,376 14,730 15,073

15,145 15,167 16,645

LENSES AND FILTERS

596 679 703 768 773 1242 1246 1247 1248 1249

1250 1251 1252 1253 1255 1257 1258 1259 126Q 1261

1262 1263 1264 1265 1266 1267 1268 2793 2889 3161

3242 356 3535 4594 5061 5243 5426 5622 6179 61.5

8107 9978 9986 10,21 11,122 11,317 11,318 11,607 12,874 12,59 )
13,139 15,04.3 15,172 19,253 22,737

PERISCOPES

288 851 1690 2557 35. 4379 4661 J0- ' 5099 6925

11,160 11,363 12,983 16,672

RANGE FINDERS

1454 1558 1656 1672 1806 2071 2074 2930 3091 61.16

6766 992 10,014 11,068 11,54 11,602 11,731 12,807 14,318

SIGHTS AND RETICLES

946 1656 1670 1672 1957 2074 250. 2505 2638 2735

3504 3584 3713 3879 3917 4589 5553 6710 6767 6784

10,0141 11,1541 11,160 11,189 11,4.54 11,819 11,832 12,14 12,"01 12.947

12,948 13,139 13,169 13,285 14,45 15,536

TELESCOPES

603 183 2071 3157 3955 3956 5099 i1,190 11,290 11,292

11,512 11,549 11.623 12,831 12,832 12,947 13,187

VISORS

9996 9997 10,002 10,038
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ORIENTATION IN ePAC. FACTORS OEIERMINING

136 154 317 1080 1735 1862 1874 1875 2135 2136

2137 2138 2150 2772 3168 3169 3275 3650 381 4174

4313 4314 4536 4538 4689 4861 5045 5149 5151 5201#

5312 5315 5376 5462 5628 5632 5730 5731 5733 5734

5736 5744 5745 5796 5950 6216 6250 6251 6657 6688

8163 8265 8282 9222 9689 9736 9745 9878 10,386 10,495

10.547 10.616 10,709 11.286 11.808 i.835 11.893 12.960 13,026 13.032
13.054 13.205 13,234 14.440 14,626 14.663 14.921 18.284

OVEILAYS

,
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PACKS IND CARRIERS

1337 44oo 444 4422 4465 446 6051 6511 6703 6704

11.778 11.779 11.780 12.535 12.883 32.937 15.102 15.110 15,113 16,275

16,734

amB
1336 1974 240 2375 3253 4138 4572 4665 489 5oo

5002 5093 5675 5676 5677 5678 573^ 5826 6029 618

704 8079 8517 8747 9771 9682 10.005 10.247 30,55 10,592

10,774 10,775 1,233 12.367 12,661 12.662 13,207 14,557 14,763 0975

PAINTS. FINIShES AND SURFACES

76 269 2912 3046 61C6 8991 5022 10.202 12,.4 12,864

13.331 14,331 14,686 14,940

PAEL ANO CONSOLE KSIGN

AIRCRAFT AND SPACECRAFT

159 879 1565 1788 1791 1838 3819 1824 3966 4367

4388 6184 6185 6187 6191 8969 961.8 9963 10,381 11,253

11,303 11,692 11,746 11,771 11,79 12,239 12,641 12,741 12,814 14,238

14,297 14,691 14.745 14.841 15.306 16.499 19.917 21,357

GENERAL REFERENCES

1117 8832 11,253 12,543 14,350 14,359 14,420 16,824

847 1936 1937 2254 3159 3661 3999 8205 9029 10.357

15,250 15,311 18,134 '9,g02

LAYOgUT
1117 2084 2113 2513 2630 2656 3663 3929 4104 4192

4286 4809 5292 6575 6672 9031 9345 30,381 30,696 1,04k-

11,303 11,803 13.188 14,238 14,292 14,370 14,691 14,788 14,841 14,938

15,142 15,307 16,221 17,076

SHIPS AND SUP/ARINES

5292 12,030

SPATIAL DYNAMICS. FREQUENCY OF USE OF COHPONENTS. AND ORDER OF USE

940 955 962 963 981 984 991 3009 1117 2974

3560
VEHICLES

1736 3042 3273 5938 6650 11,557 11,563 11,644 11,742 12,152

14,098 14,490 16,245 16,275 16,280 16,316 16,972
f.lUEPTION

OFJODY MOVEMENT AND POSITION

136 494 811 1182 1853 2114 2135 2136 2137 2 38

2150 2772 3070 3168 3169 4538 4908 4909 4911 491M

5149 5151 5204 5312 5315 5376 5796 6216 6251 6687

8265 9788 11,346 11,808 13,032 13,234 18,266 21,438

GENERAL REFERENCES

;49 212 1980 2137 2583 2652 2687 2733 2932 3069

3081 3131 3853 4223 4624 4719 4721 5131 5516 5532

5602 5687 5770 5840 5897 6019 6131 6144 6404 6883

7050 8013 8160 8162 8166 9900 10,458 10,464 10,534 10,601

10,639 10,654 11,996 12,157 12,661 12,793 13,028 13,146 13,155 13,300

13,313 13,315 13,320 13,360 13,366 13,431 14,879 18,202 18,540 19,546

407

22 29 131 192 798 1091 1136 1735 2090 2357

2719 3090 3135 3275 3635 4007 4310 4639 4707 5045 'h 1

5130 5378 5448 5462 5496 5612 5627 5630 5730 5733

5736 5772 5850 6770 8243 10,403 10,528 10,538 10,603 30,16

10,660 10,665 10,720 10,732 10,787 11,175 12,428 12,805 !2,892 13,027

13,297 13,415 13,439 14,439 14,441 34,443
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PERCETIO IL CSITD)
mat
944 3442 3134 4201 4624 86 4656 4906 4909 4910

1911 4918 4945 4954 5062 5147 5149 5206 5203 5229

5323 5867 6033 6378 6382 8c"9 8033 8037 8040 801.1

8042 8163 81464 9778 10.627 10.635 10.737 11.893 12.515 12.690

13.079 14.857

PESO1ML

68 214 283 343 438 622 696 714 1203 1231

1290 1381 A116 1511 1517 1518 2133 2345 2186 2694

3452 3459 3532 3595 3625 3693 3790 3801 3802 4014

4029 4051 4276 4309 4325 4337 4515 837 5148 5214

5694 5837 5838 6278 6320 6323 6875 6975 6977 11.104

11.224 11.316 11.599 11,880 12.084 12,108 12.168 12.169 12.259 12,293

13,055 13.372 13.31 14.105 14.126 15.276 15.289 16.596 17.077 21.055

CLASSIFICATION ND ASSIIWIENT

270 502 1282 2197 2448 3158 3790 4755 5148 5818

6586 6946 11,378 11,562 12.259 12.489 12.582 12.961 13.372 13.381

14.149 14.235 18.558

GENERAL REFERLECES
382 502 1119 2210 2521 4444 4747 4755 10.701 11,224

11.575 11.595 14.506 14.747 21.037

M BIGMUI
283 2115 6946 12,257 12,454 12.779 12.851 12.855 14.293 14.409

14,609 15137 15,411 16,385

85 191 326 339 418 501 502 696 721 774

877 1012 1434 1655 2811 2847 3490 3543 3693 3790

3797 4042 164 4240 4254 4433 4559 4956 5194 5818

6314 b909 6914 6921 6936 8114 8663 11,224 11,443 11,798

12,169 12,241 12.259 12,469 12.789 14,093 14,107 14.144 14,159 14,409

14,928 14,930 14,942 15.135 16.385 16,423 16,596 16,825 19.696

SUBSYSTEM CONCEPTS

339 2995 3158 5221 11.575 11.777 12,694 14,116 14,150 14,583

14,780 14,895 16,190 16.433 18.817

PHOTOGRAPHS. PHOTOGRAPHY AND PHOTO INTERPRETATION
4T 88 764 2359 2399 2424 2588 3300 3576 3849 4521

4595 4596 4598 4663 4664 4765 4793 5403 5408 5942

6735 6927 6989 8579 9926 9986 9987 9988 10,865 11,167

11,253 11,382 11,400 11,440 11,457 11,607 :,626 11,974 12,139 12,147

12,148 12,225 12,546 12,633 12,677 12,685 12,728 12,974 13,033 13,123

13,365 14,322 14.331 14,363 14,518 14,701 14,703 14,729 14,734 14.957

15,041 15,146 15,163 16,302 16.409 16,410 18,970 21,901

PHYSICAL FITNESS AND PERFORMANCE

913 917 1124 1592 1593 1653 21)7 2811 2827 2828

2829 2830 2832 2833 2851 2852 2854 2855 2859 2862

2863 3162 3301 3534 4213 59.0 6064 6224 6276 6371

6420 8225 9183 918k, 9750 9751 9865 9879 9887 10,304

10,504 10,765 10,766 10,776 11,627

PHYSIOLOGICAL CAPACITIES
A CWIATIZATI 0N

2812 2842 3514 3916 5157 5158 5575 6970 9850 9876

I0,148 10,149 10,171 10,172 10,501 10,502 10,507 10,759 10,763 10,764

1,.765 10,772 10,776 10.866 13,010 11,236 11,523 11,719
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PHSMOLGICAL CAPACITIES (CONTI'O)

221 226 671 994 1887 1962 2875 4679 5297 5368

5973 6018 6049 6060 9449 9735 9679 985 9910 10,135

10.146 10.147 10.170 10,618 10,706 10.755 10.758 10.761 11.571 11,601

11.629 12,31 12.340 12,369 12.538 12,780 12,952 3.058 13,131 14,267

14,384 14.489 14.726 14,916 18.106 5053 10,757

CARDIO-VASCULAR INDICES

1336 2003 6036 6049 6060 6372 915 9879 9680 10,171

10,561 10,591 10.755 10,762 10,771 10,776 1,593 12,218 12,519 12,775

;2,837 12,972 13.201 14.115 14,372 14,782 14,968 16.476

ENERGY EXPENDITURE

2780 3726 4398 4683 4685 5;04 5157 5158 6367 6505

6510 -,i95 6854 91.69 990I 10,139 10,142 10,268 i13,70 31,688

13,778 11.779 11,786 1,961 12,176 12,361 16,661 22,756

GALVANIC SKIN RESPONSE

5429 5517 6426 8066 8184 949 9792 13.786 12,109 12.424

12,595 12.659 13.006 13,041 13,157 13,316 13,429 13,437 14,237 14,352

14,749 16.388 16,663

GENERAL REFERENCES

802 1498 3336 3537 5907 6130 6393 6963 8676 9552

9655 9865 10,169 10,292 10,571 30,577 10,592 1,267 12,270 12,515

12,889 3,071 13.110 13,235 13,24 14,458 14,485 14,718 14.888 14,896

14,917 ,94.7 16.233 16.867 20,275

2757 5110 5158 6049 9185 9879 9880 30,139 10,759 10,771

11,719 11,786 12,109 14,772

METABOLIC RATE

2646 3441 6268 6338 9750 9820 9897 10,145 30,305 10,511

10,594 10.621 10,772 11,137 13,063

MUSCLE POTENTIAL

238 567 568 569 570 571 1584 1927 2835 5309

6060 610f 6332 8002 9575 9688 9819 9820 10,744 .' 862

11,073 11,074 11,181 11,213 11,214 11,215 11,216 11,249 11,255 1, 2

11,786 33,859 11,860 12,193 12,356 12,515 13,281 13,352 20,348

OXYGEN CONSUMPTION

2801 2803 2804 2836 2840 2854 3124 3351 3531 3602

3603 4039 4204 4540 6049 6247 6330 9236 9820 9878

9880 9892 10.135 10,139 10,145 10,510 10,594 10,618 10,621 10,724

10,748 10,750 10,755 10,757 10,758 10,759 10,761 10,769 11,108 33,630

11,719 11,861 12,105 12,227 12,403 14,968 15,121 16,698 16,979

PHYSICAL FITNESS

2827 2828 2829 2830 2851 2854 2855 3534 4213 6049

n183 9750 9820 10,765 10,776 11,567 11,627 11,708 11,719 11,795

12,283 12,469 14,115 14,298 15,115 16,828 16,971 21,055

TEMPERATURE. BODY

168 1498 1753 1984 1985 2646 2757 3756 4203 4549

4675 4684 4939 5000 5110 5157 5158 5626 5721 5876

6028 6029 6059 6060 6245 6566 6666 6982 8014 8747

9880 9886 9902 9906 10,137 30,138 10,169 10,172 10,250 10,503

10,506 10,620 10,621 10,622 10,624 10,653 10,760 10,772 11,209 11,583

11,586 11,587 11,593 11,601 11,609 11,646 11,660 11,680 11,842 12,105

12,124 12,273 12,283 12,327 12,335 12,494 12,669 12,816 14,357 14,568

14,772 14,822 14,877 14,974 15,111 15,11 15,153 15,162 16,359 16,502

16,979 18,153

PHYSIOLOGICAL EQUIPMENT AND METHODS

ELECTROCARDIOGRA

8 840 4516 8449 10,197 10,561 10,562 10,749 13,213 14,241

14,708
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1351 1385 1386 34 6 5665 5949 5962 6329 8311
8319 8767 9677 10.562 10.596 12.123 12.802 14.287 14.485 A5.947

20.350
ELEClTRIOORM

567 960 3C$6 3421 309 54.65 7002 9575 9688 10,239
10,649 10.693 10,744 10,758 11,073 11.074 11.213 11,214 11,215 11.216

11,249 11,255 12,134 13.044 14.556 15.291 15,425 15.426 16.119

134 1567 158 200 3067 5144 9607 12.052 12.354 12.687

12,721 12,777 14.950 16,231 16,232

155 1872 2881 3253 5675 5678 6214 6426 10,596 10.626
13,905 12,596 16.386

GENCML REFERLENES

155 3179 3334 61.J7 6393 96.1 30.728 10.774 13.267 12.669
12,712 12.889 13,217 14.260 14.272 14.,296 14.326 14.403 14.539 14.570

14.,850 15,159 18,966 18,967 19.278 21,012

155 221 2875 3124 3475 4288 4547 4675 4685 9563
9568 9727 9735 10,141 10,142 10.146 10.506 10.565 10.619 10.728

10,749 10.755 10,762 11,030 11,500 11,585 11,586 1.646 12,185 12,311
12,336 12.486 12,797 13.406 14,267 14,492 15,034 15,100 15,272 15,282

16,566 19.015

OTHEP. METNODS AND EUIIPMENT
8 155 1753 2379 2524 2774 2878 3737 3740 4.547

4685 5465 5949 6214 6759 6963 10,114 10,165 10,170 IOle8
10,596 10,618 10,728 10,744 11,002 11,567 11,580 11,990 13,0.1 13,059

14,241 15,121 16.663 3275

IIIILKTR
6997 14.527 14,708 16,2:1 19.708

PORTABILITY. DESIGN FOR

5900
PPINTED MATERIALLEGIBILITY. AND REAABILITY

GENERAL REFERENCES
942 1236 1571 1921 2389 2452 2911 3446 3861 6053

6294 6737 6786 8142 8174 8626 9117 9118 9121 9433/" 9720 11,145 13,526 11,756 11,757 12,6. 14,607 14,654 14.694 14,767

18,950
A RBILITY. ASSESSMENT OF

1674 2119 2282 2310 3104 3446 4232 4306 4507 4899

4902 4926 4927 4928 4932 4934* 4938 4969 4971 4973
4977 4978 4981 4982 5073 5159 5180 5584 6058 6192
6294 7027 8101 8112 8113 8204 P444 8476 8482 9531
9532 9535 9537 9533 9591 9643 9707 9720 9733 9986
9987 9988 10,346 10,545 10,549 11,752 31,938 11,926 11,934 12,646

14,211 14,350 14,654 14,695 14,924 18,844 21,075

PROGRAMMED INSTIUCT12M

15,143 18,559 18.560

PROLONGED CONFINEMENT
9 30 2620 2671 9744 11.869 12,418 13,030 13,195 13,202

13,372 13,381 14,606 15,157 15,219 16,260 16,437~PROSTMETI CS

522 576 1233 1659 5562 6305 8130 11,139 11,161 12.12,

12,565 12,684 12,898 12,907 12,908 12,911 14,194 14,289 14,412 14,786

14,917 15,154 17,523 17,525 19,832 19,97

11-40 1



PSYCHOP SICS

1A03 1952 2006 256 2506 3061 50 5529 5-106 8060
8090 8091 8141 9122 9679 9704 587 10.410 10,464 11.127

11.4 12.281 12.30.5 13,347 13.349 13..31 1.212 1.689 15.4860 15,212
15.283 16,045 19.570

HETHMO

769 860 1097 1118 1127 1899 1900 1953 2508 3766
3978 4828 4832 5003 5014. 5401 5529 5697 6378 6382
6871 8020 8027 8220 8292 8397 8358 8399 8437 8459
85.0 8W87 8870 10,410 10.416 10.635 10.641 10.786 10.800 11,237

I1,240 11.242 11.462 11.642 11.643 11,923 12,048 12.216 12.331 12.403
12,900 13.018 13,019 13,028 13.036 13.08 13,103 13.126 13.142 13.4C9

14.710 15.195 15,233 15.330 19,694

1097 5063 6876 8060 8079 8080 8141 8227 8302 8.59
8.943 10,095 10,416 10,525 10,533 10.630 10,726 10,802 10,858 11,038

11.967 12,4.04 13.014 13.018 13.019 13,249 13,314 13,346 13,388 15.,675

14,711 14,879 16,450 19,468 19,811 21.438

THEOY
1967 5116 5323 5498 6378 6867 6876 8397 8396 8339
8437 8870 8943 10,635 11,127 13,923 13,036 13,088 14,585 14,688

16,096 19.811
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10,697

RAA AND OThER CRT DISPLAYS

E ET ILIIY. SIG L.

456 743 1076 1085 IG87 1092 lii 1220 2975 3590
3598 3703 3932 3976 3990 4292 5145 5559 5659 6000
63i'g 6637 9050 9051 11,223 11,271 ti,395 t1,506 11.507 11,747

33.810 11,924 12,10 12.736 13.16. 13.368 14.259 14,280 14,321 14.630
14.631 14.662 14.700 14,783 16,913

GENERAL REFERENCES

743 3089 1091 1220 2404 2407 2945 3023 3247 3506
3507 3552 3565 3703 3912 4739 5570 5572 5658 6502
6503 6743 6757 6788 6823 9014 9052 9222 30,010 30,01

10,014 10,050 10.052 11,138 11,201 11,271 11.296 11,573 11,747 11.887
12,030 12,138 12.529 12.736 12.910 13,043 3.16. 13,324 14,281 14,427

14,657 14,700 14,783 15,066 15,200 16,605 19.845

1692 U387 3897 1,223 1,506 11.556 11.573 14,783 18,000
OPERATOR PERFOINANCE

976 977 978 1301 1136 1139 1294 1375 1786 1946
1947 2219 2226 2335 2357 2358 2532 2906 2948 7994
3023 3247 354C 3553 3559 3570 3571 3589 3877 3d97
4015 4016 4739 4765 5572 5658 6000 6062 6081 6423
6578 8351 8487 30,345 10,395 11,038 11,09 11.50b 11.717 12,145

12,442 12,513 12,681 14,134 15,197 16,103 16,205 18,832

1238 3139 3598

RANGE AND BEARING SCALES AND AIDS
1101 310 111 138 1139 1946 2252 2357 2358 2948
3547 3548 3558 3562 3563 3567 3586 3588 3591 3592
3597 4292 5659 6328 9526 9527 10,798 12,10 12,267 12,498

1074 1076 1085 1087 1092 3110 I31 1116 1387 1966
2975 5559 6743 10,347 11,138 11,271 11,394 12,631 13,164 14,631

ORIENTATION AND ANGLE OF HOUNTING
1 503 310 1116 1779 3561

/ SIZE AND SHAPE

456 976 977 3330 3546 3589 436 11,018 11,019 31,122
11,810 12,145 12,631 14,321 14,631

SIGNAL CHARACTERISTICS

456 978 1076 1077 1087 100 3333 1116 1122 1375
1864 1865 2051 3546 3994 6374 6578 9050 9051 9052

10,345 ;0,395 11,019 11,507 11,573 33,810 11,887 11.924 12,101 12,145

12,513 16,503 18,000

SIMULATION

1237 1723 1810 1903 2335 2359 3038 3057 3188 3234
3317 3551 3657 3668 3826 3972 6888 6898 8343 11,411

11,574 11,796 11,797

33,841 11,911 12,144 14,783 15,033 15,196 15,40
TYPES OF
392 976 977 978 1779 2086 2?26 2948 2975 3317

3568 3569 3912 4680 4752 6167 6502 6503 3O,OIO 10,052
11,018 11,031 11,069 11,321 11,362 11,409 11,466 11,574 11,705 12,475
12,510 12,910 13164 14,219 14,432 14,467 14,550 14,630 14,647 14.662

14,679 14,775 15,048 15,226 16,278
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REACTIO TIME AND REFRACTORY PERIOD

152 195 196 860 1063 1064 1206 1377 1436 1530

1536 1541 1857 2129 2191 3883 4059 4127 4228 4269

1.572 4920 5065 5085 5086 5068 5119 5287 5432 5550

5711 5823 5912 59"60 6051 6275 6292 6355 6437 6524

6559 6562 6919 8321 9716 9790 10.361 10,399 10,407 10.411

10.459 10,468 10,483 10,.484 10,497 10.543 10.615 10,636 10.661 11,062

11,088 11,213 11.214 11.215 11,216 11.250 11,255 12,060 12.485 12,597

13,041 13,107 13.350 13.4:8 13.432 14,299 14,393 15.241 15.295 15,298

16,i22 16,123
RELIABILITY

3238 4285 4743 8992 10,081 10,303 11.494 16,801 18.031 21.309

3668 30,08 10,697 12,019

3497 4285 4743 1,009 11,045 13,286 13,295 14.598 14,851 15,151

16,508 16.533 16,684 16.994

REPETITIVE STIMULATION. EFFECTS OF

V ISUAL

3816 12.802 15,059 20,347 20,417

RESCUE EQUIPM4ENT

76 2991 3149 5938 6083 12,329

RESEARCH TECHNIOUES IN HUAN FACTORS ENGINEERING

366 1944 2965 3511 3575 4371 5056 5332 61408 10,701

10,728 13,050 il,935 12,073 12.464 12,906 13,090 13,347 13,349 14,390

14,522 34,541 14,892 15,190 15,203 16,613 18.003
RETENTION

935 4 4962 5126 6931 7104 8028 9641 9646 10,279 13,298

13,389

1531 2058 3004 4205 4211 4233 4235 5126 5552 5561

5685 5721 5760 6144 6931 7104 8058 8221 9492 9641

9646 9653 9658 9693 10,279 30,492 12,126 13,389
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SAFETY (AM ACC I KiffS)

ACCIDENTS, AJILYSIS Or 

603 731 280 29; 20j 3"1.7 375 3755 37M8 3871
3923 " 1,28 W220 0.237 J257 4324 4673 5102 5-056

6007 4018 i438 sc039 60-c- 638'. 6415 6R23 6870 68096
6958 8123 889 8'3 9182 9939 99F5 91.5 99,7 9934
9949 9%- 9 92 94 94 -. 0931 10.113 10.225 30,24.6 10.256

10.270 10.273 30.218 ;*0.3-9 1038 !0.389 10.556 10.558 10.559 10,583
10.585 10.593 10.7(4 i1.06 i.O59 II.O, 11.62 1.315 11.710 i1.717
11.725 i;.726 1.3727 11.807 11.890 11.856 1.906 i.952 12.036 12.112
12.30". 12.551 12.65 12.668 12.79 1.750 12.79e 12.126 12.857 12.975
12.978 12.979 13.055 13.199 13.207 13.209 13.373 1/.179 11.387 14.456
1I.471 14,I/83 !.44. I*.59 1..750 '4,797 14685 1.*5 1 5 !4.983 i..962
IS,063 3.120 15.175 15.255 15.256 15.258 15.277 16.238 16.29f. 18.00

38.01.3 20,1.15 4!6.57
AIR

188 192 153 507 633 678 813 175; 1943 2182
2190 2234 2251 2803 2839 2151 2901 208 2972- 3579
36.7 3871 388 3523 4098 4157 4220 4237 4257 .310
4324 5295 5575 5950 6018 6167 6337 6484 6638 £717
677. 6820 6870 6896 6958 8",21 8349 95.8 8963 9129
9206 513 9737 9561 9962 9,64 10.022 10.024 10.030 0.091

10.246 10,249 10.276 10.79 10.369 10.388 10.389 10.500 !0.557 10.558
10.559 10.578 10,580 10.58; 10.582 10.583 10.585 10.593 io.616 10.708
!0.22 13,013 1,07 I108 11,104 1.158 11.313 11.315 11.538 11,561

11,563 ;1,706 31,710 11.717 11,725 11.726 11,727 11,807 31,890 11,900
12.036 12.112 12.202 12.30w 12.551 12.704 12.857 12.975 13.199 13,209

13.270 113271 13.272 13.279 .4.236 14.356 14.477 14.562 14.590 14.750
1.85 14.903 5.9 15,057 15,063 15.17 16,629 16.920 17.340 17.517
18.833 20.415

CRASH IMPACT

188 1751 3647 6818 6819 9858 9927 9928 9929 9915
9946 9947 9948 10.556 10.555 10,559 10.708 10.851 i!.027 11.726

12.044 12.407 11',143 14,179 4.,251 14,262 14.413 14.;13 .903 16.629
GENERAL REFERENCES

1904 3583 4050 6385 6415 6910 8572 9932 9949 9951
9953 9961 9962 9994 9996 9997 10,002 10,061 0, 084 10,091

10,107 10,229 10,246 10,556 30,570 I,304 11,872 12,CI8 12,541 12,811

12,977 15,046 15,309 36,563 17,341

INDUSTRIAL

60 3578 6384 9031 9037 91S3 10,040 30,084 10,173 10,208
10,239 10.229 10,246 10,570 10,576 11,148 11,894 32.668 12,729 12,750

12,854 12,883 14,348 14,409 34,457 34,471 14,472 14,483 14,484 18,824

MOTOR VEHICLE AND HIGHWAY

675 731 853 875 876 31S0 3513 416 4218 5102
5285 o51 5781 6050 6140 6388 6507 8123 8136 8366
9182 9912 9930 9931 99,33 9934 9936 9937 9938 9940
9941 9942 9943 9944 99l5 9946 9947 99ti8 9949 9953

10,083 30,313 10.174 30.225 10.230 10,733 10,234 10.235 1.0,246 10,256
10.257 10.2!.8 10.259 10,270 10,271 10.272 10,273 10,274 IO.288 10.294
10,299 10,687 10.730 10,778 30,851 11.026 1.027 11.059 1,062 11,064
33.339 11.404 .886 1,906 1,.46 1.966 12.032 12,16 12,487 12,826

12,857 '3.094 34,387 14,549 14.7914 14,797 34,803 14,805 14,901 34,944

13.05., 135,320 15,255 15.256 15,258 15.277 16,238 lb,294 16,971 17.339
1d,o4O 18,0 38,0452 18,043 18,580 18.637

SEA

3871 4673 4745 10.231 10,232 1,.872
SHIELDING

9995 10,851 1,68u 12,833 13.203 14,05 1,.591 I1: ,756 16,856 18,393

2 1, ,40
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SEA
CRAFT,O{S IGN OF

.ESCIL

76 115 116 s? 749 868 8780

SEAS AND SEATIIG

SODY SUIPORTS

2325 3149 8349 0,366 IO.C-2 W0.25 10,579 12.417 12.579 13.143

14,231 115,262 15108 5. 509 15.160 16,191.

260 1998 6972 8350 852 8677 i0.021 IO.o2. 10.Oo0 11.672

11.t85 1U.535 12.9OI !4.,330 11.91 15.109 I1S.I6 15.218 16,422 16,437

H0.604.

EJECTION

400 508 1016 15o 3503 4293 6518 8774 8973 10,020

10,366 10,589 11.70S 1!.877 12,701 12.313 z.167 12,535 12.719 12,861.

12,912 12,926 13.776 11.778 14.959 16.242 16,535 16.785 18,065

GENERAL REFERENCES

569 833 3208 5875 5891- 6380 6818 69149 8519 87;7

8963 9911 995 946 991.7 9948 10,02 10.030 11,166 11.360

11.401 1;.I88 11.851 14.486

SENSORY

COKPARI SOIN

!10 11 11.6 1.3 970 19.0 3135 4055 5001 5374

5198 6513 880 8746 8762 9696 9701 9724 9788 10.550

O,038 10,813 10.824 10,858 11,392 12,016 12,.02 12,530 12,536 12,51

13,072 13,087 11,148 13,232 13,2r1 13,252 13,35: 13,409 I14,286 14,511

14,680 24,953 14,I80 15,403 16,706

DEPAIVATION

2919 3110 11,356 11.739 11.869 11.930 12,661 12.920 13,118 13,202

13,299 13,300 13.400 14.660 14,687 14,897 14,933 15.134• 15,176 16.064

20.416

FACILITATION AND INHIBITION OF RECEPTION

2687 4877 8043 10.632 10,637 10.64 15.018

FEEDBACK

40 406 12,002 15.403 16,804

GENERAL REFERENCES

407 970 1478 1940 4785 5273 5532 9752 iO,.93 10,717

10.726 11.231 12.157 12,557 ',2,650 13.146 14.491 14,801 16,.429 18.767

INTERACTION

144 145 146 724 '650 1917 1940 2139 1431 2749

2838 2867 3070 3187 3890 4007 4846 4856 4908 4909 ,

4910 4911 4918 4949 4950 5036 5108 5149 5536 5537

5538 5731 5734 5744 5745 5986 6163 6165 6213 6231

6251 6526 6601 6714 8009 8931 8269 8404 9428 9770

9777 9788 9789 10.454 10,495 10,531 10,632 10,637 10,644 10,717

10.732 10.773 11,017 11,039 11,893 12,155 12,536 12,679 13,018 13,130

14,511 14,553 15,023 15,374 20,347

SEX. COMPARISON OF

29. 2137 2138 7716 6077 8395 9503 12,034 13,101 13,110

13.145 13,334 13 ,28

SHIP

LIGHTING SYSTEMS

EXTERIOR

SIGNALING SYSTEMS. VISUAL

433 749 868 2127 6486 6700 0730 8780 10.184 12.676

14,595 14,954
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SIGNS
DESIGN OF

286 2981 5278 n.96* 12.137 12.820 19.546

SINULATION MDi SIMULATORS
179" .03-- 188 1903 2074 2420 2490 2721 S752 3657

3806 3826" - 438 4766 5215 6118 6219 6732 8S0 9014

9207 . O09 9799 10.011 10.023 10.052 10.053 10.063 10,196 10,276

10.277 10287 30,305 10,5a8 10.709 11,031 11,153 11,176 11,193 11,201

11,277 !1,309 12.435 12,510 12,621 12,652 13.120 13,324 14.,08 14.,535

14,912 "15&li2:. '15,127 16,285 16,384 16,493 16,544 16.700 16,714 16.857

19,074 .

SLEEP ND!O . CE

3882 5.5 4854 5685 6108 6129 6131 6134 6361 6369

6491. 6551 8028 8319 8438 9552 9877 9897 10,292 10.358

10,626 10,653 10,769 1!,4-36 11,484 11,658 12,066 12.067 12,105 12,428

12,439 12,941 14.,485 14.,94.7 15,130 16,151 16,979

SLEEPING SAGS

4574 5889 11,174

SHELL AND TASTE

2009 2010 ' 2375 3198 3782 4409 4573 4585 4587 4832

4848 4852 5234. 5235 5264 5272 5551 5624 5914 6040

6130 $135 6150 6151 6864 8060 8173 3191 8374 8385

8748 9356 9789 -893 9900 9905 10.405 10,457 10.525 10.533

10,606 10.716 11,080 11,100 1;,123 11.691 11.971 12,901 13,231 13,240

14,196 14.397 14,487 14,493 14,534 14,546 14.,623 14,765 14.,876 16,380

16,429

SOCIAL INTCEACTION

3205 3303 4460 6976 8521 11,035 12,428 12,568 13,290 15,130

SPACE FLIGHT SYSTEMS

CAPSULE DESIGN

10,711 10,721 13,397 13,203 14,251

COMMUNI CATION

!6,460

CONTROL SYSTEM

11,265 12,749 14,650 14,806 18,772

GENERAL REFEREIICES

10,060 10,364 10,753 11,025 11.881 12,310 12.542 12.588 14,702 14,862

14,961 15,097 15,254 16,092 14.,694 16.764 21,002

GROUND SUPPORT

NAVIGATION

11,265 12,884 16,874 '9.97

SEALED CABIN •

9740 10,584 10.713 10,721 10,739 12,279 12,284 12,285 12,286 13.064

13,066 13,061 "14.174 14,189 14.45 15,071 15,096 15,187 15,248 16,764

16.,943 " 6.94 16.998 18,30 19,254

TELEMETRY

16,221 16,499 18.006

SPACE TRAVEL

BEHAVIORAL EFFECrs

10,584 11,025 11,739 12,763 13,196 13.208 114,685 14,727 14,810 14,996

16,160 16,260

BIOMEDICAL PROBLEMS

2821 553Mi 10,723 11,739 12,373 13,056 13,278 14,251 14,353 14,8!0

14,842

EQUIPMENT AND TOOLS

10,711 14,261

I - 4;'



SPACE TRAVEL (COWflO)

GENERAL REFERENCES
3783 3784 5531 9657 10.060 10.228 10.2c,2 10.387 10.719 10.753

11.025 110.3 11.265 11.739 11.881 12,310 12.441 1.542 12.810 13.078
i,.501 14.844 14.862 14.863 14.9.3 15.021 15.055 15.161 16.162 16.40
16.802 16.903 !8.766 21.002 21.017 21.018

MANEUVERS

11.265 12.520 13.078 13.196 13.216

PHYSIOLOGICAL EFFECTS

10.709 11.025 13.193 13.200 14,810 16.260 16.807 16.9.3 18.1t3

VISUAL PROBLEMS

16,672

SPEAKING. INOIVID.AL DIFFERENCES

GENERAL

889 1157 1166 1168 #169 1172 t173 1174 1175 1176

1820 2015 2302 2303 2304 2423 2433 2436 2437 2511

2531 2555 2556 2569 2570 2575 2576 2577 3087 3566

3607 3610 4194 4332 4394 5135 6066 6440 8869 8888
8922 10.485 11,037 12,715 13.111 13,174 13.254 14.532 16.468 17.463

NATIONALITY

2386 239. 3175 4331 5379 5806 6424 6683 ;2,675

SEX

1168 2533 6424

SPEECH

ARTICULATION AND INTELLIGIBILITY TESTS

318 719 889 902 904 1155 1156 1157 1158 1160

1161 1163 1164 1165 1166 !167 1168 1170 1172 1281
2436 2511 2556 2574 2577 2578 2738 2946 3099 3102

3142 3265 '"42 3812 38:3 3814 3817 3979 4319 4541

4545 4670 5363 5705 5806 5869 5956 6008 6074 6120
6121 6427 6444 6563 6571 6680 6798 8069 8146 8896

8923 8936 8946 8998 9681 9772 10,089 10,423 10,424 10,425

10.435 10,437 10,439 10,442 10,809 10,817 10,825 10,832 11,135 11,192

11,212 11,222 11,239 11,243 11,246 11.248 11,293 11,787 11,908 11,988

12,115 12,119 12.192 12,272 12,294 12,301 12,923 13,057 13,115 13,254

14,254. 14,753

AUDIOMETRIC TEsTING

719 725 726 727 732 734 176 902 1061 1160

1161 1163 1164 1165 1166 1167 1169 1170 1172 1281

1909 1988 2481 2554 3059 4010 5364 5866 5956 5957

6390 6568 6986 8858 8864 8897 8935 9502 9681 9731

9756 9759 9761 9762 9772 9784 9792 9816 10.089 10,116

10,118 10,119 10,121 10,122 10,123 10,124 10,126 10,127 10,128 10.181

10.24.4 10,321 10,423 10.424 10,425 10,437 10,439 10.442 10.443 10,445

104.47 10,448 10,449 10.450 10.617 10.807 11.001 11,135 11,977 12,301

12,57, 12.732 12,746 12,923 13,097 13.115 13,126 13,133 13,171 13.173

13.254 14,254 14.277 14,336 14,405

BASIC CHARACTERISTICS

INFORMATION ANALYSI S

67 83 2495 5361 6090 6846 8013 8853 8878 8881

8933 8982 8987 9793 11.603 13,089 15,017 15.074 16,131

PHONETIC AND PHONEMIC ANALYSIS

11604 1166 ;v68 1702 2385 2495 4480 5361 5365 5725

6090 6093 888i 8890 8922 8923 8933 8936 8978 8979

eco 8981 9798 9846 10.415 10.435 10,436 10,818 10.829 11,192
11.2,14 11.528 11.529 11.530 11,603 11,991 12.194 12.922 13,029 13,09 4

13,112 l1 .105 15 074
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SPEECH (COTIO)
BASIC CHARACTERISTICS (CPTo'D)

SPECTRAL ANALYSIS

420 889 1159 116. 1166 1168 1M70 1173 1174 1869
2064 2569 4.021 54022 4090 4545 5362 536'. 5368 6066
6570 6681 8853 8858 8869 8885. 8886 887 8888 8891
8910 8930 8932 8951 8981 8987 9498 9502 9794 9795
9856 10,829 11,037 ?;,244 11,977 12.272 12,294 12.716 i3,094 13,114

13,122
COPMIUNICATION SYSTEMS

AIRCRAFT
255 900 1676 1897 2946 3087 11.301 11.319 12.?72 16,82&

18.021

FACE-TO-FACE

61-667 9855 10.475 12.398

GENERAL
324 560 010 1161 1173 1174 1175 1428 1679 1689

2403 2553 2663 2705 3542 3566 3641 3921 4219 5800

583 5859 6069 6091 6092 61oi 9877 8998 9833 9835

9855 9972 10,076 10.423 10,833 11.212 i1.222 11.230 11.675 11.697
11,908 11,972 12,029 12,116 12,187 12,211 12.228 12,259 12,415 12,435

12,610 12,706 12,921 12,9.9 13.176

INTERCOMN. RADIO, AND TELEPHONE

435 614 2403 2656 2663 2946 443 49D5 5196 5436
6473 6550 6571 6845 8865 893: 10,298 11,001 11,239 1.,293

11,320 11,322 11,496 11,622 11,654 11,683 12,029 12,062 12,619 12,635

12,678 12,699 13,294 14,324 14,334 14,497 14,589 14,616 18,021

MULTI-CHANNEL
242 243 1676 1704 2972 3811 4578 4823 5359 8092

11,222 11,293 11.550 11,909 11,989 14,308 14,313 14,314 14,315

OTHER

399 1680 1694 3263 4440 6159 6525 11,251 11,445 11,446

11,584 11,614 12.272 16,384 16,973

SHIP

1694 3041 3087 4591 4857
VEHICLE

255 2663 3087 12,787 16,82b

DISTORTION EFFECTS
AMPLITUDE MODULATION

5869 6433 9793 9816 15,384 16,842

CHOPPING, CLIPPING

560 969 2431 3305 3390 5879 8876 8976 9832 9833

10,438 13,084 13,346 14,733

COMPRESSION AND EXPANSION

1687 1706 2066 3343 3375 4479 5800 5869 9796 9833
9836 9846 9853 10,430 10,431 10i,432 11,248 11.416 11,529 11,722

14,973 16,277 19,103

DELAYED FEEDBACK
3026 4542 5359 5366 8005 9838 9842 10,485 11,039 11,786

11,865 13,093 13,126 13,153 13,171 13,174 14,388 15.390 16.126 16,842

ENVIRONMENTAL EFFECTS

1694 2572 2652 4331 5367 5600 5649 5859 6120 6121

6322 6584 8900 9855 10,375 10,562
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SPEECH (COwT'D)

DISTORTION EFFECTS (CONT-D)

EQUIPMENT. EFFECTS ON

713 1170 1713 243C 2437 2705 2883 4528 4791 5648
6165 6473 6571 8857 8900 11,007 13.176 14.580

FREQUENCY DISTORTION

1695 1886 2431 2517 2738 2946 4319 5196 570S 6433

8905 8976 9796 12,117 12,713 14.733

SIDCTONES

420 892 893 894 898 899 1170 2373 2555 2575

2576 2702 3256 3265 3815 3893 4090 4319 5135 5360

5365 5366 6366 6447 6519 10.117 10,121 10,420 lo,.2i Io.44o

12,715 13.174 13,177 14,388

SIG14AL-TO-NOI SE

554 1158 1281 1639 2300 2302 2303 2305 2386 2705

2924 2925 3227 3542 3641 4219 5704 5705 5806 5859

6582 6900 8876 8905 9835 9842 9972 10.402 10.417 10.433
10,830 11,011 11,212 11.246 1!.785 12,116 12,119 12,301 12.923 13,084

14.346

EOUIPM4ENT AND HETHODS FOR STUDY OF

560 894 1143 1144 1148 1159 2705 3375 402 .  
4022

4231 4395 4396 4478 4479 4180 6074 6089 6519 6531

8864 8885 8886 8887 8890 8995 8910 8911 8936 8951
8977 8987 979 9795 9831 9835 9836 9840 9846 io.8O9

10,832 11,038 11,105 11.230 11,722 12,415 1149

GENERAL REFERENCES

895 897 1158 2302 2304 2649 3146 4432 4480 5365
5725 5859 6008 6091 6440 6475 6493 6506 6582 6583
6711 8069 8882 8884 8891 8896 9.98 9701 9831 10,130

I0,441 11,128 11,171 11,550 11,837 12.204 12,570 13,131 14,533 16.354

16.677

HASK!NG BY

NOISE

255 318 554 893 1145 1146 1147 1152 1156 1157

1158 1161 1439 1698 1699 1703 2097 2104 2386 2403

2423 2431 2489 2517 2531 2533 2554 2571 2573 2574

2577 2578 2686 2705 2778 2922 2946 3128 3141 3142
3170 3387 3723 3811 3813 3817 4010 4382 4823 5603

5704 5705 5800 5956 5992 6322 6428 6433 6506 6523

6550 6679 6680 6845 6900 8146 8473 8485 8486 8854
8948 8976 9829 9835 9842 9972 10.094 10.121 10,127 10.375

10,417 10.8'7 10,823 ;0,825 11.028 11,065 11,135 11,243 11,245 11,246

11,293 11,366 11,697 11,785 11,982 11.988 12,115 12,116 12.117 12,118

12,398 12,399 12.714 13,084 13,259 13,262 13,264 13,265 14,452 14,589

14,616

PURE TONE

888 891 5603 8867 10,823

SIHULTANEOUS SPEECH

4 1145 1146 1698 2337 2433 2922 2925 3811 4578

4823 5395 5603 6432 6523 8043 8949 8950 9690 10,429
10,492 11,373 11,503 11,504 11.989
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SPEECH (CONT'o)
PERCEPTION

91. 252 725 895 897 1165 1168 1172 1173 1174

1175 1452 1553 1557 1704 1712 2302 2337 2433 2500

2511 2517 2531 2553 2570 2571 2573 257. 2649 2652 4 4
2733 2778 2922 2924 2925 3099 3102 3142 3146 3170

3227 3313 3608 4186 4205 '.219 4231 4382 4542 4545

4578 5705 5806 5869 5870 60o8 6074 6091 6092 6109

6111 6165 6366 6427 6582 6589 6682 6711 6799 6816

6922 80.3 8C64 8146 1.480 8565 8896 89.6 8949 8950

8953 8955 8973 8979 8980 9198 9681 9832 10.402 104,15
10, 24 io,.28 I0.435 10,829 :0,85o 10,o;i 11,037 11,106 11.245 131.60

11.503 I1,5I 11,528 11,529 11,530 11.785 11,787 12,088 12.089 12,111

I-",15 12,117 12,118 12,119 12,194 12,20o. 12,211 12,29 12,299 12.326

12,714 12,746 12,922 13,093 13,097 13,1:5 13,264 13,.265 18,568

RECOGNIZERS

4470 4478 1479 448o 6089 6092 6531 8910 8981 8983

9B31 9836 9810 11,105 11,550 14,381 14,580

ST.ESS
GENERAL

9 1152 1153 1379 1529 1542 2117 2168 2253 2620

3577 3662 4326 1328 4127 4754 4851 5261 5797 6252

7108 8387 8410 8138 9858 10.007 10,179 10.373 11.036 11.633

11,634 1,703 11,789 11,806 31.857 11.889 11.963 12,057 12,"67 12.365

12,.79 12,924 12,967 12.981 13.000 13.008 13,195 13.245 13.357 14,843

14,881 18,200

PHYSIOLOGICAL INDICES

57 511 791 2597 2899 2919 317q 3210 3514 3710

3741 4501 4834 5110 5113 5158 5349 5380 5517 5778

6269 6280 6572 8351 9644 9727 9802 9918 10,006 10,008

10,243 10,310 10,596 10,71A 1,221 11.638 11,682 11,806 11,947 11,951

12,287 12,550 12,658 12,705 131,25 13,213 13,250 13,377 14.463 14,889

14,966 15,237 15,259 16,249 16,295 16,502 19,771 20,272 20,349

PSYCHOLOGICAL INDICES I )
190 194 511 643 791 2657 3353 3483 3624 3644

3744 4178 4492 4496 41498 4501 4961 5222 5346 5347

5349 5380 5517 5660 5759 5913 6002 6003 6021 6203

6572 8140 9644 9676 9002 9868 9918 10,006 10,243 30,599

11,126 11,210 11,275 11,789 11,857 11,889 12,308 12,477 12,628 12.;05

13,377 15,204 15,219 15,259

SUBJECTIVE PROBABILITY

165 166 167 1134 2172 2469 2507 4242 4244 5345

5786 6624 10,529 10,667 11,831 12,074 12,122 12,204

SUBMARINE

CONTROLS

31,398 12,237 14,697 16,813

DI SPLAYS

217 3485 12.237 12,251 12,875 12,876 14.697 14,922 16,913

ESCAPE SYSTEMS

1902 3950 14,840 19.255 22,168

GENERAL REFERENCES

9 30 262 739 785 1694 1931 3048 3864 3957

10,231 10,753 11,839 12,342 12,754 14,504 34,510 18.928

HABITABILITY

9 10 763 8433 13,068 14,492 15.345 18,268
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SUPPLY SYStEMS

1298 1721 1934 3416 11.114 11.150 11,.435 11.436 11.587 11.6168
11.663 1!..847 1 I.88 12.420 12.438 12.593 14.508 14.61.1 14.659 14.8
14,989 16,661 19.07 19.720 20,239

SURVEILLANCE SYSTEMS
399 2995 3706 3738 11.626 11.656 12.183 12,521 12.953 14,095

14.096 14,097 14,116 14,119 14,;21 14,12. 14.181 14,182 14,183 14,184
14.201 14.202 14.203 14.204 14.290 14.707 14.743 14.775 14.783 15.220

SUIV IVAL

EQUIPMENT
1567 1568 3288 3787 5174 5938 6640 6641 6860 9960

10,.760 11,202 11,315 11,352 11,677 12,130 12,416 12,649 12,769 16,98

IN UNUSUAL ENIRONMENTS
3787 4617 6640 6641 6642 10.597 10.760 11,236 12,040

SYSTFHS 6ESIGN

GENERAL REFERENCES
817 850 1473 1600 2964 4210 5423 10,287 10,354 11.850

12,026 12,366 12,460 12,518 12,896 14,807 14,808 14,955 16,109 16,159
16,356 16,482 16,496 16,824 !8,023 18,490 18,720 18,757 18.759 18,760
18.761 ;8.762 18.768 18.769 18.770

TECHNIIQUES OF ANALYSIS
EVALUATION

2740 2995 3526 4287 11,009 11.612 11.858 12,512 14,125 14,638

16,112 16,181 16.455 16.810 21.796
GENERAL

58 1707 3657 5011 11,114 11,306 12,380 12,381 12,577 13,C92
14.214 14,323 14.781 14,791 14.806 15.312

MANAGEMENT AND COST

164 823 837 3760 5801 10.551 11,009 11,113 11,150 11,493
12.385 12,593 13.292 14,508 15,119 15,349 16,658 19,720

THEORY

1840 11,112 12,74. 12,745
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T - U

TACTILE CODNG

93 1126 1132 122 3866 3868 5069 5160 5353 5742

5842 6721 8210 8315 8988 9519 9696 9788 10.418 10,.454

10,539 10.813 11,142 11,419 11,729 12.319 12,634 13.019 14,491 14.557

14,632 14,793 14,878 15,070 16,33S 17.078 19,639

TELEVISION DISPlaYS

2410 2496 3349 4593 4.66. 5403 5815 5816 8168 8581

8594 8598 8599 9009 901o 3973 9985 13,003 14,117 14,249

14,551 14,575 16.613 16,633 21,701 3518

TESTS AND TESTING

APTITUDE AND INTELLIGENCE

13 68 31: 326 487 619 1072 1283 3666 3682

3889 4240 4658 4659 4704 4946 4947 4956 5058 5076

5177 9768 9808 11,809 12,173 12,177 12,178 12,212 12,224 12,241

12,560 12,734 14,543 15,201

CONSTRUCTION

1032 2149 2226 3054 5148 5177 5433 5646 5932 5933

5934 5935 6936 8216 10.355 11.233 11,310 12,177 12,178 12,611

14,163 15,412

GENERAL REFERENCES

6 258 315 2874 3021 4259 4747 4775 5766 5943

9737 9867 99/? 10,286 11,310 12,084 12,104 12,488 14,306 14,426

16,247

MOTIVATION AND OPINION

296 2961 3204 3624 4807 4813 6210 6978 10,286

PERSONALITY AND SOCIOMETRIC

649 1379 2168 2657 3054 3624 4309 4813 5177 5385

6528 6921 6977 9763 9765 11,993 12,225 12,258 12,268 12,581

13,345 17,077 21,285

PREFERENCE

441 857 4482 4872 4873 4874 4876 4897 5083 6505

10,551 10,552 11,548 11,774 14,497 16,876 19,811 4867 $
PROFICIENCY

59 714 -1 313 367 376 487 488 614 622

665 714 913 917 1231 1283 1806 2404 2407 2448

2486 2565 285!1 2862 2863 2983 2984 3023 3036 3196

(f 3452 3532 3625 3790 4712 4255 4521 4774 4820 5058

5148 5214 5837 5838 5853 5884 5906 5932 5933 5934

5935 6065 6073 6289 6296 6302 6353 6358 6413 6414

6589 6757 6823 8356 9529 9768 9805 U1,310 11,338 11,430

11,809 11,817 11,952 12,107 12,244 12,259 12,499 12,611 12,845 13,371

14,025 14,031 14,073 14,074 14,095 14,096 14,097 14,119 14,121 14,124

14,125 14,142 14,181 14,182 14,183 14,184 14,201 14,202 14,203 11,204

14,290 14,291 14,355 14,425 14,618 15,028 15,412 16,106 16,124 18,013

18,017 19,911

PSYCHOMOTOR ABILITIES

84 370 393 501 567 621 647 652 655 1235

1606 2054 2165 2166 2180 2193 2226 2235 2445 2847

2874 2878 2880 2926 3034 3340 3490 3531 4074 4213

4559 4625 4870 4871 4947 5214 6001 6055 6073 6080

6201 6217 6376 6389 9505 9529 9536 9712 10,766 1,178

11,233 11,562 11,568 11,619 11,815 11,817 11,866 12,084 13,369 14,210

14,367 15,223

I - 52



TESIS AND TESTING (CONT'*)

SELECTION

13 85 191 270 313 326 567 696 721 723

727 756 774 2197 2729 3666 3790 3797 4254 4276

49146 497 4956 5191 5962 6073 6921 9706 9759 10.364

11,178 11.995 12,177 12.178 12.429 14,163 14.402 14.928 15,273 16.423

TIME

PERCEPTION (PERSPECTIVE)

237 21.68 5514 575.4 8027 8241 9.6 10.463 10.668 11.882

13,142 13.148 !3,232 13,247 13,251 14,639 14,880 14.958 21,438

SHARlkG

38. 43 10,638 13,023 14,210 15,292

TOOLS. DESIGN OF

8129 8755 10,478 12.113

TOUCH

GENERAL REFERENCES AND BASIC SENSORY DATA

31 38 184 1126 1132 2375 3183 3265 3868 4148

4149 4862 4939 5000 5036 5069 5093 5287 354 5390

5391 5192 8517 98 10,255 10.418 10,.55 10.539 10.813 10,858

11,209 12,043 12,759 12,762 13,087 13,130 13.351 14,207 i4,642 14,949

15,241 16,301 1C,322 16,563

TRACKING

AIDED CONTROLS

33 391 3878 8208 8235 9734 9800 10,054 0,0400 '1,176

13,186 14,223 15,246

AUDITORY

I10 9803 12,123 15,195

CONPENSATORY

384 936 937 1845 2269 3325 3509 3640 3746 3747

3794 3795 3951 4071 4100 4198 4532 5899 6124 6127

6221 6363 6422 8235 8389 8390 9347 9709 9800 9803

10,398 10,400 1 ,412 10,784 11,057 21,094 11,200 11, 93 12,083 12,235

13,433 1,i4 938

CONTROLS

411 96t 983 988 1211 1223 1224 1226 1594 1763

2109 2116 2148 2167 2526 2527 2932 3325 3376 4025

4198 5504 6124 8388 9344 Iu,054 10.398 10,412 11,482 11,543

11,698 11,80 13,433 15,125 15,155 1213

DISPLAY FACTORS

173 414 983 1388 214d 2i67 2526 2527 2994 3376

3400 4100 4424 5899 6354 6897 8519 8522 852'. 9493

9702 9709 9783 10,400 10,740 11,125 11,543 12,009 12,083 12,235

12,365 12,370 12,905 13,248 14,790 15,125 15,223 15,267 15,292

EFFECTS OF ENVIRONMENTAL FACTORS ON

5472 10,555 10,675 10,676 11,274 11,275 11,345 11,804 12,078 12.324

12,362 12,504 12,733 12,735 14,846

EQUIPMENT AND METHODS

645 998 1107 1189 1194 1607 1609 2153 2162 2514

2566 2726 2896 3061 3063 3481 3794 38/8 3880 3881

5515 5547 5814 6266 627 6547 6604 10,054 11,235 11,562

11,573 24,503 14,522 15,082
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TRACKING (cmq',o)

2529 3376 36.0 3795 5811 8305 8309 10.785 14.275 14.790

15.302

GE6ERAL RZFERENCES

33 44 5.9 139. 1539 1540 1543 1610 1611 2769

4280 5814 6-68 6069 6136 6706 6725 6928 8296 967.

10.1-56 i1.312 11.7.4 12,006 12,.8. 14.89.

OPERATOR PERFORMAICI"

391 .11 414 #19 639 650 937 953 968 985

;284 !321 15.57 1608 1616 1765 184.5 2116 2200 2896

299. 3088 3376 3633 3669 4280 4732 4733 4917 4921

5215 550. 5805 6043 608 6069 6221 6341 6353 6354

6561 6725 6841 es4 8239 6258 8296 8519 8522 8524

9358 9702 10.394 10,398 10.4CI 10.40. 10.494 10.548 10.553 10,572

10.611 10,675 10.676 10.736 11 125 II.;Iu 11,235 11,275 11.312 n1,483

11.621 11.687 11,690 11,744 1 *.,L : 11.816 12.082 12.184 12.370 13.000

13.023 13,107 13,248 14,899 15.162 15,292 15.302 !5.308 16.28

PURSUIT

39 150 247 389 390 4.5 419 636 643 649

959 973 983 989 1189 119. 1218 1226 13G0 1765

2118 2152 2167 2269 251. 2526 252) 2597 3509 3688

4919 4921 4961 5009 5244 5350 6043 6077 6129 6136

8011 8208 8236 931.3 934. 9346 9347 9505 9709 9732

10.394 10,398 10,400 10.404 30,682 10.740 10,746 10,782 10,783 11.057

11,081 !1,210 11,274 11,482 11.551 11.816 12.06! 12.707 12.733 12,735

13,125 16.865

QUICKENED DISPLAY

32 33 6076 10,572 11,307

SIGNAL CHAPACTERISTICS

511 414 415 419 953 2148 2153 2167 4917 5435

5504 5899 5926 6071 6221 635. 6362 6422 6561 6897

6928 8250 8256 8257 8258 9709 9800 9803 i0,394 11,632

12,235 15,078

VISUAL VS. AUDITORY

110 1105 1106

TRAFFIC [
MOTOR VEHICLE

5831 5832 10,034 10,066 10,256 10,687 11,021 11,022 11,023 11,024

11,340 31.60 11,904 1!,905 15,366 15.367 15,368 15,369

" SIGNS AND SIGNALS

4275 5278 5301 8226 11,023

TRAINI3'

SASIC LEARINC DATA

CHARACTERISTICS OF THE LEARNER

1065 1230 2586 2590 2600 2601 2926 2961 2977 3666

4800 4816 5016 5211 5303 6232 6233 6874 9064 9183

9300 10,746 11,121 13,037 15,313

CHARACTERISTICS OF MATERIAL OR TASK

144 156 281 499 505 65 662 663 1189 1193

194 1197 1198 1199 3218 1219 1221 1223 2111 2168

2 70 2178 2753 2583 2584 2590 2592 2593 2594 2596

2600 2602 2608 2628 2748 321 3216 3526 3643 3663

3672 3721 4225 4323 4522 4583 4942 4943 4994 5015

5017 5018 R022 5059 5072 5-, 5123 5303 5334 5336

5337 5480 5743 6207 6209 6220 6235 6242 6271 6283
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TRAINING (CONT-D)

BASIC LEARNING DATA (CONT'D)

CHARACTEP:STICS OF MATERIAL OR TASK (CONIT-)

6348 6874 8192 8834 9127 9665 9671 9672 9691 9707

9724 11,034 11,686 11.770 12,125 12.126 12,1-9 13.011 13.0!5 13.016

13.037 1!,230 ;3,319 13,390 13.421 14,200 15,313 i6.226 18.952

DISIRIBUTION Cf PRACTICE

84 247 636 637 9141 1036 1042 1045 1198 1201

1222 1225 1329 2021 2022 2023 202. 2110 2174 2233

2608 2632 2920 3421 3637 3638 3679 3800 4226 4227

4963 4965 4990 4991 4996 4997 5009 5019 5057 5107
sin 5171 5525 5540 5541 5813 6044 6789 8017 8025

8034 8035 8036 8049 8234 8254 8555 9660 10,662 10.783

12,132 12,242 13,022 13.353 15.361

GENERAL

1191 1273 2932 3213 3663 3E64 4236 4770 4993 5057

5072 5074 5115 5230 5591 571C 5747 62.4 6841 £844

6955 6956 7104 8005 8011 8018 8269 8276 9127 9184

9193 9194 9196 9197 9300 9493 9642 10.110 10.407 !u.631
10,657 12.031 12.075 12,174 12,196 12.208 12,2(8 12,612 12,705 13,150

13.358 13,390 14,617 14,935 14,948 16,425 16,555 17.080 21.213

KNOJLEDGE OF RESULTS

36 175 176 177 281 - 654 1329 1510 2175

2420 2445 2632 2748 3035 3213 3619 3632 3664 3686

4209 4233 4243 4799 4942 4943 5015 5016 5017 5224
5434 5553 5827 6223 6346 6347 6365 6396 6574 6725

6844 8149 8263 8266 8295 9705 9708 9710 9993 10.310

10,.79 10.657 10,661 IO,784 10,785 -1.511 11.541 11.632 11,640 12.002

12,218 13,2142 13,246 13,370 15,361

LENGTH OF TRAINING

3985 4800 4965 5023 5244 5691 6232 6233 6318 8047

8049 8205 8293 11,254 12,193 12,356 13,016 13.113 13,145 13,160

13,418 14.299

MOTIVATION

37 263 2019 5215 5389 5823 5827 6275 6359 6396

8017 9682 9687 9708 12,781 13.008

RETENTION

245 463 476 935 1147 1151 1155 1228 1229 1535

2111 218t 2564 2748 4225 4226 4227 4236 4632 4962

4965 5018 5111 5126 5166 5178 5201 5211 5335 5721

5760 5807 5810 6273 6283 6311 7104 8028 8393 9641
11,254 I1,686 12,062 12,081 12,086 12,659 13,015 13.016 13,230 13.319

13,332 13,354 13.404 1.,421 14,112 15,251 15,361 16,095

SET AND RETENTION

37 145 621 643 1055 1535 2590 2604 3215 3536

3812 4460 4987 5006 5021 5211 5246 5324 5797 6161

6360 7048 9769 10,658 10,661 10,662 10,666 I 401

THEORIES or LEARNING

654 1039 2593 2681 3217 4227 4583 4588 4.,2 4943
5015 5016 5017 5100 sill 5230 5428 5601 6044 6317

7104 8005 8192 8266 11,218 12,132 13,427 14,122 14,985 15,099

15,234 16,093 16,839
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"nSI (C=rT'D)
Wipsc UAINI, INA TA (cMT.g)

4 17 r-o 303 3-6 ;.1& 650 653 45: 2

663 535 93 9ws 1389 1393 1391. 3155 3396 3157

319 3z2 1203 1.202 120 1239 1 3 1222 1223 1226

3227 22 122 13177 15;52 155;-3 2m2 2036 2037 2-19

2340 23! Zia1 22zo 2232 2 2z. M269 2363 2581

263z 3033 334.2 3373 33 3%a4 352 35, 3631 3637

3633 364.3 3"9 3 3193 3796 4,06 4222 4.225 5.863

"ca~ SW6 06 5C35 5036 5017 5=2 5023 S059 5378

5233 5237 5239 525.1 5.1, 52. 533 5335 5350 5371

571 ;729 5A3 5to 5X. 590 60. 6375 6207 6235

63Z3 6317 685. 7101b 836 659 8237 85. 8255 8259

8250 F377 5C69 9255 53c0 Cp73 9672 9678 9"9 10.733

30.742 11.0,7 11.06. 1.59r- 11.632 I1.6" 13.770 I..-.Io 12.CS 12.056

I2.3.5 32.356 12.w, 13.0c8 13.011 13.60 13.167 13.352 15,.016 14.030

i3.W*7 I36.01. 3.069 3-. 13I IA.. I-eI 36.22 15.29-4 16.812 19.6 138.630

1M f VS. PART

2564 330 36.043

COW9AISON F PETPIS

W62 5w, 547 552 556 651 826 1"4 1053 1056

1057 2z2 2262 2583 2594 2509 2592 2593 2594 2596

260 2602 2605. 2605 260 2632 265. 27M. 1445 4214

425.6 4-323 46935. 5542 5808 59r-6 6295 6258 6299 8629

8,83-. 96,1 978 1.840 I3.C6O 13.062

EVALIJTi 0 F RCGRAS

251 265 266 300 104 I.54. lo6 1069 1072 2562

2564 2587 2558 259 2601 2609 2610 2611 2614 2621

2622 262. 262- 2626 2635 2634 2711 2877 2563 2-64

3036 3% 1.335 43 43 4588-. 5761 5931 9035 915
,  9!96

9197 5254 5258 9273 9-289 925,8 9 6.8 9169 !0.040 tI.014

3i.510 12.02.5 15.1I6

GEEB2AL REF.EXCES

437 4'-7 I369 1270 1273 1510 1867 2210 2370 2418

2420 2521 2633 2961 3112 35-6C 4129 4140 4444 4720

4753 .o760 '775 ,588 4993 5305 5424 5"7 6136 6238

629, 6392 6395 6675 6824 "-555 6956 7025 7026 8213

971 10.063 11.224 I:.264 11.310 12.002 12.306 12.,96 12.789 14.044
I1.. 747 15.52 16.E35 .. 202

.STh-TC? B.E= t 3Aye.

343 56 1062 1063 1070 2420 2479 4553 4812 4825

519: 5M 5599 591 6316 6395 6979 7070 8215 9193

9283 9284 9285 9302 9303 9768 13.362 14,024. 14.130 14. 14

14.617

SPECIFIC TYPES

BASIC 'MILTARY)

24-, 510 2157 2757 2651 2959 3625 3871 416 1798

5058 5389 5768 6232 6233 6242 6274 6275 6286 6626

1.020 12.116 12.632 15.115

614 2253 3021 3056 30/d 4173 -.9 4 5004 5225 5540

5541 5542 5543 5544 6314 6352 8135 8205 14,071 14.163

i4.90 14.975 15.094 15.371 15,-72 !4.164
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tRA',1t16 (COKT'0)

SPECIFIC TYPES (C-UT-O)

FLIGhT

251 269 327 38; 50! 656 826 877 886 971.

975 979 i012 1013 1062 1065 3068 1072 31.2 1184

1166 1232 1362 800 2014 2047 2220 ;222 2262 2417

2561 2562 2568 2401 2609 2621 2622 2625 2626 2627

262- 2629 2630 263 265 2711 7ZI 2811 2870 2877

2887 2978 3121 3122 3219 3438 3452 3668 3775 3796

3797 3888 3889 4276 4309 433 455S 4559 4666 4202

807 4947 5138 5191 5295 5468 5837 5838 5853 5863

5885 5887 5888 5890 5891 59-06 5938 5920 5932 5996

6012 6013 6015 6064 6072 6160 6219 6243 6280 628.

6298 6318 6319 6414 6756 6882 6948 6952 6958 6960

8237 8328 8329 8330 8331 8332 8333 8334 8337 8338

8333 8340 8341 8342 8345 8346 8347 8353 8355 8357

8361 8363 836. 8365 8369 8418 8558 865'. 8658 8835

9024 9197 9205 9207 10,369 13,565 11,594 11,624 11,771 11,840

12,112 12,121 12,224 12,248 12,263 12,293 12,501 12,674 14,007 34,024

14,047 14,048 !4.126 14,142 14,226 14,823 14,843 14,867 14,930 15,028

15,076 15.082 16,106 16,122 16,-23 16,124 18,115

GUNNERY AND MARKStIASHIP

198 246 254 401 460 624 640 1014 1015 3017

1019 1020 1022 1025 1284 2211 2424 2560 2565 2579

2607 2613 2614 2615 26!6 2625 2626 2632 2753 2807

3035 3063 3088 3374 31-97 3499 3543 3656 3667 3668

3686 3797 3800 3810 3879 3880 3881 4362 4723 4811

5424 5553 5738 5768 5969 5970 5935 6052 6073 6100

6223 6279 6285 6291 6348 6349 6353 6357 6358 6767

6822 8218 8419 8835 11,541 11,649 12,444 12,465 12,564 12,616

12,628 12,642 14,009 14,010 14,043 14,042 14,143 14,172 34,177 14,173

14,187 14,291 14,358 14,898 16,814

INFANTRY

463 3407 4206 5768 12,465 14,638

M.AINTENANCE

58 59 61 253 266 452 555 620 1400 1418

1434 1443 1445 1511 1517 2006 2053 2225 2562 2779

2983 2984 3279 3356 3532 3802 4150 4626 4753 6289

6302 6313 6413 6529 6727 6825 6905 6933 8085 8336

8564 8658 10.087 10,088 11,624 11,625 11,635 11,637 11,665 11,685

11,765 11,879 1!,895 11,99 132,035 12,107 12,495 12,795 12,914 14,031

14,049 34,099 14,144 14,191 14,339 14,907 14,932 34,942 15,087 15,088

15,116 16,315 16,825

OTHLA

80 108 250 406 551 627 638 677 818 1050

1062 1068 1I11 1187 1196 1230 1366 3440 1477 1518

1592 2158 2370 2378 2479 2486 2532 2540 2562 2566

2624 2694 2729 2851 3036 3042 3169 3308 3426 3664

3785 3871 4129 4248 4333 4335 4337 4522 5021 5303

5424 5476 5507 5589 5722 5723 5759 5794 5922 5944

5945 6064 6161 6215 6220 6278 6287 6293 b297 6315

6351 6395 6396 6400 6641 6735 6747 6758 6762 6766

6946 7068 7075 70O 709'. 7099 8116 8562 8563 8564

8572 8573 8632 8633 8634 8663 8689 8721 8834 8837

8849 9035 9037 9040 9193 919' 9196 9710 10,040 10,109

30,330 10,304 30,357 10,765 31,014 11,029 1;,090 11,157 11.385 31,444
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TAIInG (cwiT'o)

SPECIFiC TYPES (CONTIO)

OTHER (CONrrD)

11.539 11.634 1.1,75 11.809 11.994 12.046 12.112 12,222 17.223 12.377

12.809 2,964 13.145 13.242 13.367 14,116 14.150 14.191 14.j41 14.409

14.429 14.519 14.655 14.895 15.152 16.18; 16.928 19,810 19.837 22.321

2226 3038 3058 3063 3C64 3071 3877 4343 4522 4777

4 56 6009 6062 622. 6888 8343 8351 8429 11.510 11.511

11.796 11.797 11.919 12,24.

SONAR

31) 1.18 714 774 2320 4214 4240 5695 9513 10.067

10.088 11.497

SPACE

10.364 I0.64 12.321

TRACING Ao, MOTOR StILLS

44 17E 241 394 395 415 499 505 636 637

6 647 650 651 662 663 847 935 941 1025

1037 1035 1056 1190 1191 1193 1197 1198 1199 1201

1202 1218 1219 1221 1222 1223 1224 1225 1226 1227

1228 1229 1230 1284 1549 1608 1612 1658 2019 2021

2022 2023 2024 2028 2036 2037 2152 2161 2162 2166

2167 2170 2174 2175 2178 2180 2186 2189 2228 2231

2232 2233 2248 2249 2269 2445 2566 2584 2597 2602

2608 2747 2926 2944 2977 3040 3061 3088 3373 3482

3496 3499 3669 3688 3985 4140 5009 5019 5023 5100

5166 5171 5201 521, 5238 5350 5434 5525 5691 5827

6044 6076 6126 6127 6202 6272 f,301 6311 6342 6345

6394 6574 6755 6789 6841 6844 8017 8018 8025 8034

8035 8036 8109 823 9347 9660 9671 9717 9719 9721

9300 10,4-2 10.738 10,749 10,782 11.034 11,057 11.275 11.312 11,770

11,817 22,008 12.009 12,031 12,086 12,612 12.970 13.008 13.011 13.022

13.081 13.16? 14.003 14.072 14,141 14,190 14,755 15,313 16,653 !6,812

VOICE COIUNICATION AND LANGUAGE

1144 1145 1146 1147 1150 1151 1152 1153 1154 1155

1156 1157 1160 1161 1173 1174 1175 !175 2077 2303

2304 2305 2533 2556 2563 2591 3041 3062 3087 3146

3812 5358 5367 5369 6799 8355 9642 10,089 12,211 13,265

15,090 19,137

TRAINING AIDS AND DEVICES

AUDIO-VISUAL AIDS

1148 1150 1861 2591 2596 3605 3630 3838 4588 5213

6287 700; 7004 7005 7008 7016 7018 7022 7023 7033

7034 7043 7050 7057 7061 7068 7081 7087 7089 7092

7093 7099 7105 7107 8577 8612 8b34 8635 9714 9769

11.206 11,635 12,525

AUDITORY AIDS

1142 1143 1144 1148 1149 1150 1154 1171 7074 864

8629 11,206 12,211

COMPUTERS

4768 8836

DISPLAY BOARDS AND OTHER GRAPHIC MATERIALS

2616 3443 3739 3761 3762 3785 3789 3836 3848 3849

4714 5704 6209 6933 7037 7039 7055 7064 7066 7082

7083 7095 7096 14,027 14.940
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TRAINING AIDS AD DEVICES (CONT'D)

FILMS

156 546 547 552 556 667 668 669 E32 1034

1035 1036 1037 :038 1039 1040 1041 1042 1043 1044

'045 1046 1048 1050 1051 1052 1053 1054 iO55 1056

1057 1058 W059 1060 1910 2398 2560 2585 2586 2587

2588 2590 '591 2592 2593 2594 2600 2601 2602 2603

2604 2605 2607 2746 2747 2748 2907 3426 3445 3338

3839 3842 3852 3854 3855 3860 4206 4323 4762 4777

481! 5213 5397 5663 5794 5910 6234 6270 7002 7007

7009 7010 7011 7012 7013 7014 7020 7042 7CL4 7047

7048 7051 7052 7053 7o58 7060 7o62 7063 7077 7090

7098 7102 8120 8562 858o 8582 8590 8596 8597 8628

8629 8632 8634 8837 9191 9269 9298 9714 9769 11,510

11.511 11,541 14.031 15,221 16,857

GENERAL REFEktnCF;

248 25Z 257 269 439 4.0 477 1270 1272 1273

1674 2418 2420 2584 2610 2611 2623 2633 2999 3027

3195 3338 3508 3605 3739 3844 3851 3856 4289 4588

4723 4744 4859 5305 5593 579. 6313 6623 6675 6727

7006 7017 7029 7058 7065 7075 8333 8469 9040 9302

9303 12,107 12,199 14,429 15,089 15,126 15,127 21,078

MANUALS

2157 3803 4248 8562 9269 12,525 16,181

MOCK UPS AND MODELS

250 2616 3856 5794 6052 6761 673 8564 11,635 11,840

15,038

OTHER

552 866 1033 1047 2445 2565 2567 2581 2616 2626

3785 3868 5139 5283 6001 6062 7088 8362 9301 11,206

11,665 11,796 11,797 11,803 20,238

SLIDES AND TRANSPARENCIES

2616 3856 4762 6727 7028 7076 7103 8628 8633 9269

13,333 15,022

TEACHING MACHINES

4740 5070 5139 14,588 14,784 14,867 15,143 16,339 18,559 18,560

22,321

TELEVISION

105 462 463 2564 3393 3462 3518 3834 3835 3839

385 3853 6286 6295 6296 7031 7035 7038 7040 7045

nOs 7049 7054 7101 8215 8469 8580 8634 8689 14,596

14,136

TRAINERS AND SIMULATORS

61 248 250 252 253 320 401 555 620 627

826 1013 1014 lOI5 1016 1017 1019 1020 1022 1023

1024 1026 1142 1143 1184 1186 1382 IsO 2105 2211

2220 2222 2225 2417 2425 2560 2561 2568 2621 2622

2627 2628 2629 2630 2632 2634 2654 2711 2721 2779

3064 3071 3121 3122 3279 3299 3495 3496 3497 3506

3655 3775 3796 3806 4150 4473 4474 4666 4699 4723

4740 4768 4802 4811 5215 5841 5885 5888 5995 6219

6243 6284 6291 6358 6732 6755 6756 6811 6822 6840

6888 6905 6933 6948 7090 7094 8328 8329 8330 8331

R332 8337 8338 8339 8341 8346 8353 8355 8357 8365

8369 8409 8558 8559 8632 8633 8656 8743 8835 8836 R
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TBAUI0hu AIDS AM KVICES (Ca0D)

hAIalis AwM SIw'AOtS (Cmio0)
)207 9209 11,637 I,.Sko 111.925 12.302 12.383 12.501 12.695 I1.O00

16.006 1.020 14,023 1.09 14.130 I4.169 1.190 i1.187 14.30 14.365

14.823 14.65 14.912 15.296 16.316 16.562 16.651 16,653 16.689 16.691

16.857 16.9a 1',929 19.810 19.837
TK46tIATIUG DEVICES

8-.91 9ei3 Wt 11.753 12.192

TrAMSPtTAT I00 SYSTEMS

4512 41513 4581 11.359 11.118 11.676 11.611 1 .W8 12.349 12.853

14.659

Lst"TER

OEATI I APPARATUS

765 2683 3028 6758 10.136 10.140 !0.754 11.839 12, .o 12,538

CLM~ING MSD W0IPCT

6758 10.136 11.596 12.969

EWIRI0UINTA., EFFECTS

OXYGEN REQUIREMENTS

765 3055 3350 3792 5878 9681 9685 9691 9903 10.232

10.755 12.60. 13.222 14.870 16.259 18,792

FJIESSIME MEOWIREMPNTS

739 3350 6120 9685 5651 10.232 11,983 12.172 14,,581 16.259

OPERATIONAL EFFICIENCY

739 3055 3350 3792 6758 10.136 10,I.10 10.232 !0.751. 10,828

11.596 11.897 11,983 16,259 19.792 21.489

0

II -.
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y

VEHICLE

DESIGN
1" 20. 239 1558 1561 1838s 2478 3150 37,07 27

1275 149 5227 5267 5271 6078 6449 6731 8136 9930

9931 9939 996.1 99105 99". 9%i7 99S. 10.230 10.258 10.271

10.773 10,291. 10.691 10,695 11.06. 11.360 11.591 11.660 11,886 12.801

14,676 14,660 14.327 15.O2 15.107 15.106 15.109 15.131 15.193 8.038

18.580

GENERAL REFERENCES

517 1679 3150 4386 6239 8611 12.706 12.795 14,387 14.8o0

HANDLING M2ALITIES

1.647 11,886

LIGHTING SYSTEMS

870 2461 8997 10,688 10.695 18,037 18,038

VESTIUILAR FIUCTION

,.ENEML REFERENCES AND BASIC DATA

47 317 1179 2375 3650 3731 3740 3777 4538 5006

5151 5204 5321 5730 5796 5872 6149 9165 9736 9745

9785 9791 9601 11,229 15,274 18.t36

VIBRATION6

GENERAL REFERENCES

1575 1580 1604 2962 3314 3599 4148 4149 680 9851

10,105 10,326 10,717 10,813 11.376 1!,639 13,252 16.411

WHOLE bODY

797 829 1566 1595 2750 3180 4982 5092 5390 5391

5392 5782 6016 6882 985 10,555 10.567 10,573 11,591 12.320

12,324 12,504 12,66. 34,319 14,320 14,578 14,640 14.670 14.819 14,827

14.982 14,91 15.328

VIGILANCE AND MONITORING

GENERAL

1001 1293 3421 3555 6000 6133 6898 10.542 11,217 11.222

11.744 11.963 12,569 12.618 12,681 13,272 13,280 14,967

PERFORMANCE

599 1544 1556 2618 2962 3555 3642 3677 4013 4188

4495 6128 6163 6356 6494 6762 8330 8457 8518 9342

9345 9357 9685 10,542 10,661 10,666 11,270 11,491 11.744 13,874

12,087 12.100 12,101 12,102 12,332 12,761 12,951 13,006 13,100 14.264

14,352 14,470 14,559 14,564 14,611 ;4,938 15,197 15,235 15,239 16,098

16,133 ,1

THEORY

4189 4202 5566 13,09 13.179 14,122 14,563 14,564 14,6!1

VISION

COLOR VISION

17 26 27 113 115 116 118 121 122 123

124 125 126 127 138 139 201 206 408 574

674 680 704 706 707 709 710 711 768 778

1112 1113 1133 1177 1353 1360 1361 1383 1432 1717

1856 1912 1913 1914 1915 1965 1982 199 1995 2000

2073 2106 2134 2322 2410 2454 2467 2543 2703 2743

2813 2815 2817 2819 2822 2864 2879 2884 2912 3064

3218 3256 3266 3859 4079 4094 4095 4096 4097 4101

4390 4697 4783 4878 4893 4951 497o 5047 5112 5114

5127 5133 5141 5344 5399 5400 5403 5406 54G7 5409

5412 5413 5415 5416 511 5418 5419 5522 5623 5645

5650 5700 5775 5952 5972 5974 -975 5976 5977 5978

597' 5980 5981 5982 5983 5984 5985 5999 6017 6067

6104 6105 6379 6383 6445 6482 6483 6489 6871 8012

8203 8375 8396 8454 8455 8456 8467 8526 8584 8626

8723 8741 8749 8770 8775 8780 8814 8840 8937 8991
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VISION (CONT'O)

COLOR VISION (CONT'D)

a99 9022 9121 5230 5429 987 9488 5518 95543 9586
5556 9608 16 9753 975' 9979 9981 9983 10,162 10.183

10.185 10.186 10,197 10.200 10,201 10.214 10.242 10,62 10,52i 10.530

10.602 10.741 10,779 10.780 10,787 10,788 10,790 10.792 10.79, 10,801
10.803 10.806 10.843 10.849 11,204 11.317 11.03 11.827 i.903 12.180
12.252 12,253 12.341 12.5?4 12.717 12.787 12.822 12.823 12.8.7 12.848
12,862 12,863 12.865 12.866 12.867 12,869 12.873 12.891 12.903 12,95

12.555 12.56 12.557 12.,-4 13,298 13.302 13,303 13,304 13.307 13,311

13,323 13.325 13.328 13.329 13.330 13.331 13.332 13.363 14.303 14.331
14.34.5 14.,371 14.502 14.525 14.571 1M.6OO 14,629 14.635 14.651 14.686
14.714 15.058 16.185 16.231 16,974 18.551 19.253

EFFECTS OF UNUSUAL ENVIRONMENTS
ACCELERATION

1785 3272 3650 5627 5628 5630 5730 5733 5736 6149
68-47 8554 9501 9801 10.587 10.7.2 11.278 11.286 11.992 12.238

12.940 12.944. 13.026 13,152 13.204 14.256 14.373 19.772
HIGH ALTITUDE

130 425 1207 2812 2891 3751 5082 5951 6110 6112

6425 850f 11,516 11.521 11.819 11.832 13.28 13.312 18.95

OTHER

1524 2038 2696 2825 2887 3043 324.,  3527 3749 4552
5082 55! 5986 6654 6670 6833 6912 8012 9447 9984

10.154 10,155 10.604 10.745 10.750 10,751 10.773 11,119 11,821 12,236
12.247 12.371 12,933 12.958 13.118 13.187 13,.400 14,273 14,411 .1443

14,660 15,173 15,174 18,823

VIBRATION

4982 10.189 12,320 12,323

ZERO "G"

5573 10,712

EQUIPMENT AND HETHODS USED IN STUDY OF

11 27 117 147 202 559 682 778 800 1074
1078 1135 1240 1241 1254 1256 1258 1320 1506 1651
2048 2049 2108 2155 2456 3065 3271 3498 3533 3535
3890 3995 4006 4008 4078 4674 4708 4716 4781 4979
5075 5106 5137 5284 5351 5668 5715 6030 6099 6142

6339 6416 6576 6619 6655 6691 6709 6929 8400 8762
9472 9593 9608 9747 9849 9851 9952 10,157 10,166 10,185

10,198 10.200 10,205 10.239 10,240 10,609 10,628 10,741 10,751 10,789
11.268 11,617 11,673 11.791 11.899 12.506 1-,636 12,685 12,717 12,738

12,821 12,847 12,863 12,865 12,868 12,872 12,928 12,934 12,935 12.957
13,043 13,305 13,311 13,405 14,212 14,403 14,445 14,593 14,608 14,735

14,821 14,828 14,829 14,831 14,884 15,233 i5,240 16,650 18,548 19,298

19,301 19,564 19,885 21,651

GENERAL REFERENCES

96 114 405 410 527 531 561 565 607 608

609 785 954 1114 1234 1413 1506 1734 1916 1959

1981 2158 2421 4073 4641 4714 4721 5036 5054 5084

5351 5399 r,602 5623 5654 6019 6383 6734 6747 8289

8532 8767 9610 9852 I0,il1 10,189 10,238 10,241 10,513 10,612

11,008 11,134 11,180 11,280 11,656 11,962 12,158 11,159 12,165 12,289

12,354 12,382 12,383 12,516 12,521 12,540 12,647 12,777 12,874 12,894

12,962 12,987 13,020 13,139 13.204 13.239 14,216 14,217 14,221 14,274

14,281 14.479 14.542 14,676 14,677 18,824
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VISION (CONT'O)

ILLUINATIG%. LEVEL

114 352 861 942 :242 1241. 1245 1253 1262 1263

1364 1918 2119 2389 3090 3767 3770 3818 3983 4T7

4971 4973 4983 5124 5132 5260 5472 5496 5584 6020

6036 6187 6730 6831 8121 8182 8241. 8532 8582 8583

9399 9495 9573 9574 95759577 9586 9590 9603 9613 9627

9632 9635 975 5984 10.187 10.205 10,217 10.727 10,740 10.788

I,*791 10.796 i0,800 10,80 10,841 10.842 13,l02 11,752 11,755 1756

11,757 11.956 12,160 12,928 13,253 13,285 13,297 14,278 1f,373 14,447

14.454 14,572 14,573 15,224 15,236 18,52 18,5143 18,544 18,545 18,822

LOW LEVEL iLLU'INATIC11

11 134 157 158 172 203 205 207 217 288

582 675 676 677 712 746 759 777 779 782

783 784 804 853 881 928 954 986 992 1242

1244 1245 1246 1247 1248 1249 1251 1252 1253 1262

1263 261. 1265 1266 1267 1268 1358 1363 1364 1367

1372 1382 690 1759 1917 2482 2504 2505 2689 2785

2525 2893 2949 2951 3032 3t77 3432 3584 3629 3974

3975 4275 4629 4630 4692 4693 4725 4821 4849 5136

5247 5267 5268 5269 5270 5277 5286 5558 5668 5987

6052 6082 6097 6098 6099 6100 6103 6106 6170 6185

6285 6740 6759 6762 6858 6917 809. 8127 8270 8488

9377 9383 9488 9560 30,083 13,564 11,728 11,790 11,888 11,918

11,960 12,249 12,377 12,462 12,642 12,643 12,738 12,860 12,899 12,910

33,285 14,318 14,373 14,376 14,421 14,443 14,451 14,459 14,565 14,821

14,855 14,861 14,950 15,044 15,145 15.168 16,246 16.986

PHYSIOLOGICAL MECHANISMS

7 .8 200 1125 1320 2889 2893 2949 3020 3066

3157 3441 3585 3635 3816 3948 3970 4717 5043 5048

5054 5132 5133 5187 5309 5459 5160 5556 5670 5775

6034 6041 8312 8769 9227 9468 9487 9515 9516 9722

9849 9982 10,120 10,182 10,187 10,191 10,205 10,21 10,461 10,519

10,524 !0,735 10,795 10,805 11,012 12.345 12,687 12,843 13,321 13,327

13,392 14,453 14,478 14,496 14,548 14,561 14,571 14,600 14,732 14.754

14,883 16,199 18,076 18,077 18,396 18,555 18,613 22,017

PSYCHOPHYSICAL SCALES

138 3181 6734 10,191 12,574 13,302 14,629 15,058

SIGNAL CHARACTERISTICS

152 157 1329 1538 2762 2931 3184 3821 3883 3969

4674 4782 5034 5038 5039 5041 5043 5558 5635 5908

6212 6537 6739 8770 9487 10,184 10,612 10,656 10,797 10,799

10.803 30,804 10,848 12,345 12,448 12,886 12,887 12,982 12,986 13,306

13,308 13,331 13.384 14,333 14,597 15,214 15,224 15,240 16,232 16,390

16,850

TESTS OF

I i 121 122 123 124 125 127 201 408

438 608 609 610 611 674 676 677 680 693

69. 695 698 704 706 707 709 782 783 784

800 1306 1354 1360 1361 1362 13(3 1366 1367 1383

1391 3392 1393 1432 1433 1717 1843 1856 1870 1895

1912 1914 2017 7095 2108 2121 2467 2543 2785 2789

2790 2793 2813 2815 2819 2822 2864 2879 2884 2885

2951 3084 3236 3256 3266 3420 3533 3535 4537 4716
4717 4781 4796 4850 4869 5075 5250 5253 5344 5555
5645 5712 5781 5921 5952 5972 5974 5975 5976 5977

5978 5979 5q80 5981 5982 5983 5984 5985 5987 6017
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viSlo_ (COUTSD)

TESTS OF CON'O)

6067 6082 6096 6096 6099 6225 61.82 6552 8203 9533

9334 9574 9979 10.213 10,21Z 11.578 11.602 11,728 11.916 11.953

12,051 12,154 12.155 12,180 12.262 12.288 12,.9 12,787 12,834 12.861

14,.337 14,345 14.451 14.479 14. 724 15.023 15.168 15,169 15,269

TNEURIES

IC9 410 6014 2258 2931 3082 3091 5168 5229 5654

5700 6635 8023 8373 8456 8467 8488 9518 %,11 !0,186

10,605 10,795 10,805 11,655 11,799 12,558 12,848 12,.869 13,322 13,325

13,386 14,407 14.,528 14,635 14.714 14,861

V ISUAL

ACCONIODATION AND CONVERGENCE

2 425 577 1888 2087 2120 2635 3236 3306 3498

3749 3823 3824 4080 5035 5054 6096 6555 6654 6783

6917 8488 9478 9976 10,163 10,188 10,192 10,193 10,217 10,237

10,513 10,645 10,791 11,805 12.500 12,958 14,337 15,159 18.676

ACUITY
ADAPTATION LEVEL AND

288 2951 3696 3822 3825 3843 3974 39R0 3981 9975

11,203

BRIGHTNESS CONTRAST AND RATIO

288 779 3193 3826 9399 9559 9574 9603 99W 10,524

10,800 10,805 11,291 11.318

COLORED ILLUMINATION
205 4715 5284 9586 10,187

GENERAL REFERENCES

161 438 559 610 611 693 694 695 698 930

1391 1870 1884 1889 1891 1915 2017 2026 2091 2095

2130 2635 2743 2749 2750 3051 3420 3535 3948 3970

3992 4042 4717 5035 5507 5557 5645 5781 5799 5857

9474 9534 9621 9746 9848 %.51 10,157 10,163 10,184 10,187

10,213 10,350 10.513 10,645 10,750 10,793 11,268 11,317 11,318 11,832

11,916 12,247 12,325 12,834 14,504 14,979 15,269 18,555

ILLUMINATION AND

205 288 759 784 931 1243 1356 1364 1366 1890

2026 2080 2509 2762 2951 3177 3252 3308 3629 3823

3824 4715 4855 4971 4973 4989 S075 5277 5652 6034

6103 6917 8132 8532 853 9235 9533 955n 9586 10,073

10,727 10,740 10,799 10,842 11,291 11,755 11,756 14,565 15,167 15,172

16,183

TYPES OF

DYNA II C

2241 2540 3231 3244 3255 3261 3711 4027 4437 4537

4692 4693 4696 10,751 11,029 11,203 12,136 12,348 12,3714 12,701

13.161 13,210 14,574 14,620 14,770 16,370 16.391 18,132

STATIC

I 3228 5430 5555 6626 6670 8220 10,751 10,781 11,041

11,119 12,146 12.372 12,422 12,440 12,462 12,546 12,895 13.139 14,278

14,651 15,169 18.613

ADAPTATION, PRE-ADAFTATION AND PRE-EXPOSURE

11 34 134 137 151 203 206 207 217 288

577 679 681 701 703 746 750 777 779 804

887 1085 1125 1244 1248 1355 1356 1357 1358 1372

1726 1786 191Z 1917 1923 199. 1995 2757 2258 2421

2669 2703 2785 2P.93 2949 2951 3020 3049 3067 3080

3157 3178 3230 3825 3974 3975 3976 3977 3983 3993

4101 4312 4629 4631 4710 4983 5091 5118 5125 5398
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VISUAL (CONT'o)

ADAPTATION. PRE-ADAPTATIOI AND PRE-EXPOSURE (CONT'D)

5400 5403 5492 5493 549. 5557 5631 5670 5788 6052

6083 6097 6106 6170 6178 6.83 6489 6597 6708 8012

8212 8252 8253 8287 8754 8769 8773 9229 9230 9231

9232 9236 9377 3433 9543 9560 9588 9849 9920 9921

9975 9980 9981 10,154 10.155 IO1,l2 10.197 i.703 10.239 10 240

;0.467 10.508 10.5Y5 11,070 11,26Q9 11,3&7 !I.f;, t , - !." ' -

I1I,55 11.707 11.790 11.799 12.372 12.45 12.'-,15 !.-3 i?.. 12.879

12.946 13.020 13,304 13.307 13.308 13.322 14.2
-  

14.380 14.459 14.687

14.732 14,855 14.884 14.924 15.401

AFTER-EFFECTS, AFTER- I MAE

208 864 2986 3977 4843 A879 4985 51!7 5!54 5208

5209 5229 5378 5530 5672 5684 5755 8023 8176 8182

8183 8212 8281 9364 9792 10.612 10.737 12.14f) 13.070 13,039

13.149 13,241 13.282 13,395 14,.453 14.455 15.317 16.!10

ANOMALIES AND INDIVIDUAL DIFFERENCES

124 125 127 148 4.08 574 596, 704 707 710 711

759 828 1113 1133 1353 1360 1383 1393 1432 1433

1588 1912 1913 1914 2093 2108 2659 2660 2789 2790

2813 2815 2817 2819 2822 2826 2888 3218 3377 3533

4088 4720 4850 5091 5247 5254 5256 5872 5972 5974

5975 5976 5977 5978 5979 5980 5981 5982 5983 5984

5985 6017 6067 610 6105 6779 8344 8749 8937 9848

9851 9979 9983 10,108 10,109 10,111 10,113 10,162 10,164 10.165

10,214 10,215 10,242 10,245 10,-62 10,513 10,557 10,718 10,779 10,780

10,706 10,845 10,849 11,204 11,330 !1,331 11,335 11,578 11,5 lI 1.960

12,051 12,252 12.253 12,254 12,493 12,787 12,867 13.396 13.1#35 13,436

14,371 14,614 14,634 I1l,714 16,847

BRIGHTESS DISCRIMINATION

712 806 1097 1121 1177 1650 1898 2643 2684 2931

3181 3182 3818 4006 4070 4380 4647 4718 4985 5034

5038 5039 5042 5408 5;55 5771 503 5930 637P 8244

8253 8274 8288 8292 8397 ;,"9 '93 -- .

9231 946 9!48 9495 9517 1 , . "•

10,189 IO,4O6 10,605 10.659 10.780 10,781 10,790 10.796 10,800 10.805

11,087 11.606 11,920 12,254 12,383 12.586 12,787 12,819 12,821 12.891

13,020 13,239 13,331 13,410 13,416 14,700 14,821 15,186 16,616 18,541

CODING

160 335 1329 2122 2127 2280 3173 3549 3816 3837

3929 4032 4056 4785 6379 6684 6730 6939 826; 8838

8840 8937 8 ° '"l gr'5 i ','

10,795 11,670 I1.o I.,,

16,287

COMFORT AND FATIGUE

675 794 841 881 24;O 2482 2889 3086 3236 3765

3767 3768 3769 3770 4983 5309 6053 8117 8204 8586

8587 9588 9591 9593 9603 9609 9.611 9616 9617 9618

9620 9621 9708 9957 9984 9996 9997 10,002 10,07'; 10.083

10,778 11,288 11,752 11.75f, 11.757 17,f,65 13,39A 14 1-o. 14.530 i4, .194

15,167 !5,197 15,21r 15,138 15,239

FIELD

BINOCULAR

2545 2890 2909 3082 3636 5271 5415 5508 5857 5921

8001 8063 8264 9474 9925 10.113 10,157 10,158 10.659 10,734 r

10,750 10,786 11,268 1.2, 1 12,325 12,1485 12,500 12,,,93 12,897 12,929

13,123 14,229 14.29, 14,572 14,573 ;4.837 15,224
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VISUAL (CONTo)
LiE. (CONTO)

I1STOATED

2772 4678 49.5 5755 5811 6182 619 33,740 32,245 12,246
13,024 13.027 13,160 13.413

.OtEOCMLAR
2059 2545 2909 3636 4378 5382 5508 5857 800i 80638264 9474 10,659 10,750 10,786 11.264 11,292 12,897 12.9 3,034

13.337

PERIPHERAL VISION
143 151 288 712 746 777 779 852 1369 34242092 2134 2697 3308 3816 3821 4640 5040 5043 50515087 5277 5507 5771 6112 6212 6452 6701 6747 820?8253 8768 9506 9708 9775 9852 10,659 0,0790 11.088 11,42932,063 12,915 12,490 12,528 12,866 12,878 12.886 12,887 12,895 32,89712965 33,323 14,38.3 14.435 34,460 34.868 14,924 15.184 15,214 15.231

16,122 16,123 18,550 18.555
INFORMATION PROCESSING
160 2343 2982 3969 6635 6871 8260 8483 8484 876210,112 10.409 10.656 12.06 12,463 13.250 15.058

!ASKING AND !INTERFERENCE
545 f003 2452 2669 2994 3989 4436 5040 5042 57626161 6164 8581 9790 9989 10,022 0,644 0.805 11506 2009

12,64 12,76? 13,007 14,607 14,654 14.694 14,695 14,767 .4,826 14,828
14,829 14,830 14,835 14.836 14,957 15,206

PERCEPTION OF
ANG LE

10 3309 1123 1138 )139 2135 2136 2138 2350 28383187 3736 37h 49c8 4909 4910 4918 4954 5149 52045460 5731 5734 5744 5745 6033 6838 6839 8041 82869679 9689 9766 9767 9779 9788 !0,408 10,535 30,601 10,73211,808 11,835 12,251 12,861 13,151 13.395 34.528 14,923 38,99 38,934EPTH AND DISTANCE 1
lo9 153 163 551 604 852 986 1240 1242 12431245 1246 1247 1354 1362 1373 1392 1596 1597 15991648 1649 1651 1652 1654 1683 1825 1843 1889 18903893 1960 2072 2079 2093 2121 2122 2145 2255 2434

, -
2456 2482 2505 2544 2545 2743 2753 2888 2890 2930
3029 3082 3090 3091 3186 3313 3645 3664 3736 3764
3799 381'; 3922 4639 4695 4707 4842 4869 4951 49534957 5046 5048 5051 5052 5053 5061 5106 5336 53295131 5140 5154 5186 5243 5251 5255 5266 5269 5430
540 5963 5476 5731 5734 5735 5744 5745 5769 57995830 5929 5930 604 6019 6020 6031 6033 6411 65556663 6662 6770 6838 6839 3883 8030 8037 8040 80418042 8100 8121 8127 8264 8275 8282 8303 8308 84478513 8514 8523 8526 8565 8566 8823 9472 9478 984
9510 9534 9684 9767 9?73 9919 q922 9923 9976 9978

10,157 10,158 10,192 10,193 30,350 30,363 97,'8 30,537 30,608 30,63
30,628 10,6140 10,680 10,718 10,73'4 10,743 , 793 '3,04i 11,049 It,O0;11'228 11,257 11,502 11,60? 11,652 11,805 HP,8 " 11,97 12,099 12,12812,163 12,262 12,500 12,558 12,693 12,861 12,87 12,939 12,928 13,03313,040 13,123 13,152 13,253 13,359 13,386 13,394 13,413 13,438 14,46714,469 14,478 14,494 14,52 14,633 14,837 14,923 15,224 15,332 15,528
16,121 16,128 16,183 16,648 19,546



VISUAL (COuIT')
PERCEPTION OF (CONT'O)

FORK AND CONTOUR
200 218 550 553 10" 1%d0 1121 1122 1128 1177

1591 2146 2160 2201 224' 223 2255. 2343 2520 2583
2643 3069 3313 34.92 3857 3859 3889 3897 3964 3967
3968 4032 4073 462Q 4849 5046 5109 5115 5168 5186
5187 5205 5580 56

-,b 5666 5750 6042 6189 6215 6612
6648 8286 8462 8463 9541 9653 9666 9667 9669 9686
9696 9698 9766 9767 9779 9782 99119 10,392 10,396 10,408

10,.452 10,.498 10.538 10,601 10.610 !09634 10.787 11.124 1!.127 11,606
11,740 12,139 12,150 12,163 12.265 12,375 12,508 12.576 12,644 12,690
12,824 13,300 13,.04 14 .445 14,607 14.654 14.69. 14.695 14,767 I ,825
'4.826 14.828 14.829 14,830 14,831 14,835 14.836 14,956 14,90 15,236

MOVEMENT
22 29 142 143 51.9 798 986 1182 1586 1740

2145 2545 2719 2761 2930 3029 3090 3650 3670 4123
4384 441.60 4639 4.707 4781 4782 499 4950 41953 501.1
5045 5137 5186 5204 5205 5246 5269 5286 5473 5612
5679 5736 5850 6033 6041 6068 "6069 6071 6375 6580
6838 6839 6881 6883 8042 8127 p251 8264 8461 8515
936. 9501 9515 9516 9694 9695 9778 9791 10,108 10,456

10,498 10,522 10,528 10,603 10,609 10,627 017 11,203 11,325 11,578
11,820 11,875 12,14.3 12,638 13,012 13,013 13025 14,229 14,256 14.,5/3
14,633 14,660 :4,885 15,249 16,370 16,503 166649 16,650 18.042 20,885

NUMBER

1102 1103 110 1187 2644 3184 837 4286 4622 5144
5266 5635 6734 8001 11.864 11,918 13'252

PATTERN 
i

503 1437 1577 1587 1601 2176 2838 3187 3492 3777
3859 3960 4951 5476 5760 5762 61441 6161 6164 6205
6351 6527 6838 6839 8402 8183 8184 9697 9698 9701
9766 9767 9782 10,396 10,458 10,534 11,740 12,175 12,767 12,824

12,887 12,897 13,007 13,079 13.391 13,408 15,206

SIZE
551 777 862 1136 1177 1823 1825 2045 2079 2.1."

2716 3313 3636 3736 3799 4127 ,378 4638 4719 1842
5099 5114 5121 5129 5131 5154 5386 5530 5929 5930
6044 6379 648 '714 6734 8040 8100 8160 8261 8264
8291 8448 9474 9663 9667 9683 10,1.13 10,414 10,452 10,537

10,608 10,640 10,737 11.049 11,606 11.987 12,919 13,038 13,045 13,123
13,159 13.300 13.351 13,360 13,39 16,351

VELOCITY
549 2350 2/53 4008 4078 4780 6190 6375 6537 6739

6883 8251 9791 IO,419 10,609 10,730 11,268

REACTION TIME
31. 152 195 860 1081 1188 3155 3306 3883 5086

5087 5917 6051 9467 9790 10,184 11,278

REQUI REMENTS
3052 3123 3150 3306 4725 6081 8344 8663 11,758 12,155

14,504

SEAPCH AND DEECTION

AIR TO Alk

883 1207 1352 1359 1671 5950 6153 6167 6186 10,022

10,614 12,502 12,643• 12,832
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WAaMORC 1!!5 rI

21 30,7 -,." 59S8 'if f 11O 6)w 11.516 11.5? 12.5a

I 15 Is 1.11 1$ IKS S" 12.5 12."s

.- F S77 1195 2NP7 381s ?- 35 .2,574 969 %6;

9;4r 30,19' io."l6 1.195 10.645. io.l% 11.9 11.217 :. 50 :1.871

11 855 t1..2 12.!91 I2.2" 12.265 12,536 ii.725 12.770 12.817 12.9"8

3.297 13.1611 !4..130 11.5M 14.6% 14.701 1..703 S.729 !..7m. 16.57

14.9n 15.5 15.0A 15.2"5 1,.23O 15.233 16.176 16.56 14.1* 168.32

T + Alt

83 1152 I3b0 256; 3 5722 5723 sOk 616 6m7

876 1:22 ti25 P137 2307 2310 Zma 2;--4 --?36

2559 3 Y41. 361. 3877 3974 3976 .4 SA531 w* 5771

6161. #;w 6524 S6 67316 6735 829 37 9w5. 9509
gm t.6,-7 ;0.751 i1 .M II.091 li.119 11.124 ll.t o 11.273 11.516

11.517 11.% 11.606 :1.5t9 1l.826 11.932 12.071 12.082 12.377 12.42

12,448 12.4,30 '2.818 12.821 12.832 12.876 12.88, 12.39 12,.3 12.9w

12,965 12.992 12.1" 13,139 13.312 13.3-A 13.374. 13.4.0 13..' 14.229

14.255 14.29L 14.610 I5.,620 I,735 14.97, 15.1,3 15,211 15.214

15.239 16.103 160.l 16.390 165.6 IG.9O 18.011 186.55 Is.5h. i8.55.9

h3.550 1B.681

uim,-iJt MUMET

15.10 5261 21.449

STANaMt S AW, SPECIFICAIONS

113 !39 335 767 W-. 20,.9 238 2813 2815

2a,17 2819 2822 3052 5#18 8753 98! MI S0.18S 10.7.1 10,792

10.794 10.80 Io.s2 1e.42 11,291 12.W84 12.863 12.955. 12.955 12.56
13.303 13.331 14.5 7 14.5O* 1,902 16.,2.6 16,974 18,512 18.5.3 'q. 5 4

1_1. 151 157 206 207 110 5,0 553 565 601.

81E 1899 1935 2460 3020 3063 3184. 35. 3635 3821

3853 365. 5,3.7 5101 4223 4,N2 43,2 4624 5833 49B6

5001 5084 5117 5118 5132 5133 513, 5147 5228 5388

5490 5722 5723 5908 6212 6213 6271 6357 6381 640

6520 ,-7 6635 6730 6881 8001 8013 8033 805 8270

8397 8358 8399 8:437 8769 8770 8840 9122 9030 9236

9399 987 9688 9574 9588 9669 99e2 9906 9993 10,112

10.187 10,35r 10,469 10.470 10,531 10,611 10.634 10.637 10,639 10,641

10,644 10,651 10,659 10,751 10,781 10,790 10,797 10,800 10.803 10,8041

10,845 10.847 10.848 11.008 11.091 11,203 11.291 11,606 11.60 11.641

11,918 11.920 12,249 12.252 12.253 12,254 12.265 12,352 12,482 12.490

12.506 12.58 12,576 12,638 12.644 12.679 12.821 12,832 12.862 12.861.

12.873 12.878 12.879 12.886 12.887 17.89 12.891 12.965 13,007 13.012

13,166 13,250 13,30- 13.307 13,326 13.329 13.334 13,100 13,428 13,435

13.436 14.249 14,252 14,.255 14,333 14,386 14.'o35 14,461 14,548 14,597

14 ,6u0 34,o8 14.732 34,825 14.830 14.835 14,836 14,902 !4,971 14.99.

15.184. 15,202 15,211 15.231 16.232 16.446 1 .744 18. 5.8 1P.549 18550

18,551

VTOL. .TOL AIRCRAFT

11.49 4 12.666 14.776 36.449 16,987
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W

151 5 68 944 673 6392 37 SI 1,05 10.833 tI.3=2

5% I' l371. 1558 i;2 2;27 26-4 3155 338 3S52
413 4m ,13 4295 4391 5383 5571 57. 550 S97

61 6195 4965 872 S2 92. L 358 5384 5413 10.390
10.4% so. " I s .mO 3 I.C97 IIs.2JJ • .287 I 1.28 11. 326, 11.'46, 11.4 2
11.570 11.;3. 1 ) 12.9A 17.1-4; 12.215 12.2910 12.291? 12.3We 12.4e39 12.37t
12.9w 144.359 14,.,,9 11.916t IS1W. 1, 5.!39 1-6.W I'S._G

GC[AL UREF-..EES

431 I3N; 11,52 9637 3S78 76; 6324 6.21 6730 47,4
8607 96120 10.02; 10,0! 10.71L I1,:8s 1;.302 11.41 11,7fO 12.027

12.03! 12.257 13.11 :4.,I I6.780 15. 1 15. 16

1598 if,. 1878 192, 2678 250. 250 2751 31,8 3656
4589 6702 530', 5305 5539 6740 10.25 11.01,66 11.189 13..70

12." 12. ,629 12.663 13.!69 13.215 13!!63 116.304 14.654. 1,.536 15.038

INTEI[REGATE 5IZED SSTEMS
211 403 517 1670 2636 33"5 3.79 3,80 3499 35016

3880 3811 3997 4.9 4515 5349 6!00 671 6" 11.068
11.160 1;.365 11.42 I1,412 II.413 1,1..2 I1.542 1. 513 h.661 12.31,9

14.32 16.81A 16.08

LARGE 4C5t SYSTE S
28 403 1,27 90 4792 5292 6321 6665 6732 9899

1.015 11.285 11,239 I ,612 11.775 11.77 12,025 12,028 12,073 12.583
12...9L VA.150 14.284 110'432 lG.&29 I16,.38 Is.8 5 15.320 15.351 I.09?

16,306 21.7956

i; lCPTLEtAIESS

5577 10.228 10.3-'s5 0.671 10,709 10.720 0.861. 11.245 1.73 12.321
12.587 12.877 13.138 13.200 14.261 14.375 36.685 14,.748 14,79 36.91

14.993 1,.9 15.157 4,802 16.902
VINDSHIELDS .1

EVALUATION OF
1991 3313 4431 .478 5252 5266 11 . "ji

WIqK PLACE DESIGN

ACOUSTICS

8578 8851 8852 8872 8874 8858 8912 8915 8954 8959

8968 539 14,428
AREA REQUI RErNTS

2969 3931 5839 634-4 8635 8710 8989 10.012 10,381 iO.704

11.830 13,854 11,938 15,408
AWRANGEMENT OF EQUIPtJT AND MEN

?. 8" 1396 2630 5227 6842 6909 6949 6959 8545
8710 10.38 10.691 10.704 11.259 11.830 12.055 13.070 34.510

ATMOSPHERIC CONIROL

1756 8213 8516 8553 11,534 11.846 17,795

GENERAL REFERENCES

4626 4934 5307 6377 6842 5907 1;914 S949 9952 l0,%384
10,756 i0.81 31,84,4 12.130 12.274 14.510 14,581 18,184

13 - 69



1oI0 PL.ACE ESiG (CC'D)

I LLUMIITIO

AIRCUFT LIGIffNG

32 TQ .P32 830 963 1356 14-03 366*. 1733 3736 1991
33,5 364 4132 4677 5903 595 608 61.*0 613 6133

6341 613 S192 6200 6353 8SL5 9615 10.836 11 .087 33,08
11.07 11.313 P.621 11.593 12.492 14,.529 .520

5531 9539
F&AC0' AND OFFICE

3765 3773 936 Q573 -575 !0.071 0397 1o.06 1r,.m 10.767

GEWAL ArElEMEn%--s

13- 13954 I11 20" 2-S9 3765 3767 3748 3769 3770

4712 6713 4527 5260 65n 3532 9330 9531 9532 -573

95 9577 9533 9 9590 9593 9596 913 .23 5623
9631 9635 10.059 10,097 30.05a .0.0---e 10.727 10.756 10.7S7 10.314

10.837 10.633 0 1.955

3765 9398 10.-5 10.333 10.39

LIlGHTlIN F;XTt-

9433 9573 9577 559 9590 9596 9753 10.058 10.767 10.838

10,339 97r>4

OTHER FACILITIES R~3A S-ECIAL L301*T1312 C0M3TIC-S

2032 2630 25-21 335f. 5W40 8536 3537 6539 3635 9754
10.073 10,052 10,767 13.737 11.872 12.573

1IC-O 1666 2537 3939 4363 6729 10. 740 i!.2 12.161 1!.,'.2

15,26; 15.268

SHIP A") Su.rARE

5 6 682 3000 5l.9 Ml.%54 14.510 S99

VEHICLE

10.6n3 10.73
PASSA4E1%YS

1395 749 5343 8-83 8710 10.065 10.092

SEAT3Pd. AR"M.'EIM9TS

569 972 973 1750 1758 3177 1778 5894 6949 6957
6959 8658 15.042 35.- I0 15.109

VISIBILITY, FIELD OF VIEW
824 825 1759 1777 2L89 3776 69 9 6957 6,59 859

9.56 12,650 34.537

V0RkC PLACE EVALUATION

17!47 3931 9091 30.296 12.373 12.492 15.107

W0K AND TASK PERFORMANCE

ACCURACY AUD SPEED REQUIREM ENTS

30 3538 1559 2112 2228 2253 2450 2518 3559 3570

4107 6962 10.546 30.55 30,682 10.725 15,037 15,299

CAPACITY FOR PRODUCTIOh
1337 4026 4209 4683 6509 6511 6558 6595 6614 685?

5023 10.476 10,566 10.,85 11.778 11,779 33,780 11.856 33,919 2.,477

'3,057 13.38 13,343 13.430 16,661 22,756

COMPLEXITY

30 41 1546 1712 2112 2230 2431 2449 2458 2618

2733 3013 3436 3644 3663 - 4053 7 43Ri 4400 491

'8709 ,39 514.4 5576 5926 6362 6387 614 6697 ,,843

,, 6859 8011 8243 8240 30,359 10,391 10,565 30.I1 30.,582 10,862

3.121 11,;21 31.636 I33834 12.04 12.079 12.080 4.4258 14.334 14,9 .3

15.298
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W.-fK APO TAUS RERFtfGAV- (cosalo)

FAT1SJE 040 WIfl 0CmaR r

247 570 957 1321 1"a3 1"19 It 53 :456 !-.59 1882

1930 21.s0 2-.57 24.53 2;;': 262c 2671 3.162 An.0 3S28

362 3679 3715 3331 1.4. 4392 41-95 4435 .5z..

1.691 4851l Aa351 5011 50tt4 5166 5171 522? 5260 W4:

54;1 5850 5860 5397 5013 5932 5513 6W003 60z1 612

6129 6131 6132 6133 6 13. 6135 '137 6132 6139 633 TAX
69 6 r%. 73 6859 8035 8017A 21 8267 8305 81730

CM 9819 1e.C2es !0.295 10.355 ;0.373 10. 3p; 0. 5sw !o.51O 10..fA

10.571 10.6L9 I0.?-! 10.819 10.2563 11.121 I1.31 §!.12 11.233 11.23'

11.224 11.45 11.631 12.-M 12.757 I.938 12.9t! 13.12. 13.23S 14.1.0

1A.9!1 15.Ul IS.I4 I.20 15.210 !5.125 15.42; 1;.119 16.971 18.1 

GNS'FAL 2FERI%2S

5- 15&8 2-97 31 3 3517 3962 4626 5475 5371 S377

8309 IZ2, 5073 9082 9093 97i 9717 10.210 10.2% 1e.1,53

10.5ss !0,.S97 10.701 II.C81. 11.177 N1,217 11.25-S 11.300 I .4%0 1 I.1.8

12.274

A5.1%l 0 D 1IS7 pI BUTl' I Cf I30X M 2 ul S F 10 s

132! 13-:8 21S4 2230 2.58 21 2671 3612 3679 .103

f 139 L709 4%953 4965 SCl 501A A-~ 245 6356 6361

6.9 8268 3730 10.5!0 1,.6-2 10.,'7 IO.a'r 11.-25 11.631 11.50

11.457 12.6.3 12. 9r 13.!21 '3.157 13.165 13.233 13-,42 1.36,5 16.1-3

16.396 16.39

1333 1992 41.65 41.6 5%38 6118 9169 5/--. 10.692 11.16211.217 11.218 11.233 11.273 1I.84 11.935 12.673 1,.29- 14.515 14.520
15.3-99

15 1833 2191 24,4+5 3631 J7L3 4210 4709 339 1.896 Ii
59!.1 6-102 6362 -6.9 8518 923 5181, 10.391 12.079 13.163

16.31;98 16.399

P1IYSIOLO:IC.L 2rEASO-4S OF

1302 2457 2458 283 301, 3210 3W9 414.6 ,4152 483

5104 5380 5465 5512 51l1 51,90 5874 S130 1;135 0137
e,469 ,509 !0.4,4 IO.4st: !0 190.759 1o11 .00 i.215 11.216

11,255 ;1,80 11,659 ;i.8:,o 12.268 12.27n 12.829 12,9C11 13,057

i - 7I



tSC 30dical 2esAseh :ab. At PIC-lia1 suh&f Sic
Fode a.. V '. N.J.. IA M ED . LlWM3 I=XAlk= 4t? M tSS '.PM-

lb"r. A SlIAW OF SIN ONMORAIER KIATES AS IWASUPAS SM).P;.MRC2040,la.ep52.
OF lStAL ACUITT AT WAIOM LEWLS OF ILUABIlTION. iSSM.?'j F2 ~ ~ ~.54
froj. 25S30100. pits ftc. 975. "~. 1952. #pp. SA Leds I 3ahCU. Pat C.5n
AricaWi ~l a Sa.eh. Off ice of the Adjutant a.sr. .e.Ccr.
General. M aiN~tm .C.

5

IA photmtric sw~vey was made of. tbe low 14g611 red
To eic pie .iity e~tof t.e sefu- ihe..rnain 00t sobvar;me Ml.S. Tri~ser. lis-2ed

Teache Sla pesooar aresv tncf t sfl to Semeral comartmvt illwsiMat~u0 in the Officers
atess of teon etooter taret fseis~ cobl Q arters, the Attur& Center and the Crew's ftess Sect .

far wis..' acuity. data otir- Iran &4 Koreianinalmstlte ous f9ls
infantrymen bry presencueg targets 'a. the 111sch afi ~ers an fixtures. ;ll..atiai of ins. .t dial

LontOrto-Rterum~ thee lvels si sighnes; - faces. grace radiation emitted W. backgrouhd pamils of

10.2. 7.45. -m 6.96 a0ra ucuouseg ar inret . uand;"tof filter at iesdid.e
analyzed. Distributions of acuities at diitq.ent pit.o*rd.ilmnto aaaeicW

broghtmess leucle. relatieC difficu.lties of letters T
in term of rror scores. sd qssaii.tative differ-
ences ;= per eptia-. of letters in, terns Of wisident-
ifi.catlm &It discussed.

7. ~ ~E tal Nd-sa1 36aasvec Lab. PHY0911 1)EMa1 5'JWE
cF M1E EM L= 1 ~X M1=g~ (z DIE a~s 72MQ2
(SS-064). r=J4. IN W2 024.01, Sa. Rw. 72 5,

2 X=aro 1952, 6pp. -~ ta amc I . ,

Claeets. *-.. Pfcher. LM.. Rao. Iltit Soenieg. Londoser Sbaiza Base. Cc=A.
joy"e s., ec t. I1 EFFECTS OF OtXAinWIK Ot TIME
SPW~ Or VISIJl. ACL SO I PM. CZ-tact AF
4l(607) IA. Proj. 2! 1601 3M0. PAW. 1953, 7bp. USAF
School of AatLa-M i'.' ll~ rooks An. Tez.

Tire-;Cs Sch017 Sityof exas Ausin. ex.-. A seconj ploem tric sarvary wes eade one month ,fter
the first souvey ef thme tow lete red MlUuinatiox in
.e submarine U.S.S. Trtgocer (see *cCess, UE :

To determir* the funct~vkully signficant ti fect of A soVrootiimnemaly 9 Oftt.tr i Y ! nar'LZd .q.;,-
cstroqoelnie an speed of Wist*1 accwmo-Otlon. amim motes tested. Amdditional distaiS;ion and recmes
taetsly 70 subjects of a prismn population lecea-'ed b* -aii are ad regarding the use of ;xroved filters,
tablets of chlotoqimine (thtrZIPtic duscs; Or the 011v design Of dists for iM Proved readaility. use of red
slant in placeb*e , ely for 52 usi*s. Visa cit m- gaslp.C. lumnto ssae11~dd

d ,;w wse tested taclsitoscopicsai! and th glasst T. p.ec lu~nto aa r nldd
are discussed with respect to far-ta-near and nw . T.
far aocowmqatlon. Oiscu;slG.! is also prevented GO, the
zorgliovasodiar *ffWtts otserved in acrel4s and sick
efflictz of the drg ir va'q.
T. I. kt 12

Moirris. P.C. StjELOAIEN OF AN EFFICIENTP SET OF ;
SOnEWSICI6 FOR GESMIIfIO CF Aift4CtE Ga0J- -! t M
CIV lOISS PAU T I. RAT906 DIPES'E6M. Contract AF .1
330~38) 04'74., AM~Rc To 56 63. -;f 1956. 5YPP X -

USAF Prsor.,i Research. L%b., Lackle AF5, Tex. V. -2 M'
(Teachers Collcge. Col-si tliversty. New YVar.. 0 0

3 & or o
The purpose of this st.

4  
wes to deteraim the appro-.

priate o~miensions Ly.-hicI to nea,tre the deswnds made Z 27
.jpon the abilities of tI,. individual !*' warioas Air ~~
Force Srourd-crew jobs. Fou.r professit-na! sychologists S* 0 g
rated :50 jobs with respect to 170 attributes. on the a -4 n

basis of a written set of jo descriptions and attribute *

definitions. A factor analysis of 130 of these attni- ^Z'
butes, selected an the basis of their reliability and
judged imcrtmnce. was carried out by Thurstme's
diagonal method. The results are interpreted in terms ~-
of the number of useful job-ability dinensions that can
be ifent:fied. . ~ .

Broadben~t, D.E. LISTENING TO ONE OF TWO SYNCHRONOU
NttSACES. AFU 151/5z, Oct. 1951, 7pp. Anled
E-Wc.i)oQY Research Uh , MC. Cambridge. England.

I4nJ. an irnvestigat-on of what &;,er..mnes ohlic
4
' of t..o

sl.* hrenous messages wiii be liste.td to, flve qroups
of a to 12 subjects -rse requiree _ ottitn4 to e - -Z
sage prc3stnted sisulzewroslY with t,- irrelevastt me$- n

sage. Cues to the co:r-ect aressage mldd thic usual
auditory ca;I Signs, added vis" I call sin.Previous '

m .Iulhs A, to which voice to 'Isten to. and the u

usual w.d~tory call sia" repeated twi;e or iserted lahs vu

rather tian elrly in the oe-sagle. The relative eftec- -Qm

t..less of each treatment Is dIiscusseed. The pre-.seII !l
of a practice effect is noted.
G. RtI .o
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PO'leY. D.A.. Glagcv. S. &Stcttr. P. nELSRLmT a O Ws(MT PATE KWN1!l ISUIL ACTIVITY.
Scitncf. OCt. :5, !Z(3381). 976-W7. ;WahoIosy Dept-. Wn;Weusity of Chicago. Ciscage.
elI.).

A small. ugged. self-contained aeu=Iat~ve rart-beat -Auter has a tra-s.;storized a*li;-
fier. a watch rwenea: ade into a counter. and a battery. The c-outer is a-ivated by each

R-aerr of the zleco:rmple;og'a€uic x owa irnda from rewly des;ged precordicl electrodes.

Heart. bers can be coted for as long as A- hrs. The pulse co=ter ray also be used fcr

gjeassureeat of heart rate o-rin; work, exrcise. disease. or therapy.

9
traloof. r.A. &. Rtch. T.G. ftT OF THE GENCIL EALTH AMC MLE OF ThE OFFICEUS AWD CaB!'
-MG A 30 DY SlNTgTED 1WA PATI&L AM U A SNWi.L UNMII. Proj. M 002 009. Rep. 3.
owe. 194. 7PP. Mlh d;cal Research Lab . . bw Londan Suboar;ne Bae. Crot.. Com.

USS IMEU (SS 4U2). an aperaPeutal snrwkel submarine wiuth conventional stperstrec-ture and
battery. co"acted a seboerge patrol during the oeriad 1-30 Ifard. 194, dua.nq which time
she uras sub-verged 615 brs.. 390 by snorl-el 2n4 225 on battery propulidon Dering this Pa.-rol.
cOnice and Pucal th W.eft good. The increased .sos:oog aid emotional stress inicident to a
!argely or totally submerged patrol is considered to -.4e za- a:ory an even nure stringent
personnel selection prosam and efforts directed toward asugmnted physical and anolcusal con-
fort. proper ill -ination. ple.-s4ng interior color and design. and all practical diversifica-
tions. The effect om personnel of at.ospheric pressure flu tt;on due to ,penin and clo-s
in of snorkel ha,#:'ve presented no problem during this petrol He*e r. conditions of
operations did not afford an e.a!uation of the proble, !n tat negligible Pressure flutua-
t:ins .e experienced. A concise Appraisal is reui' red of he effect an personnel of pro-
Icasged S.crel I 1=9 &-ring periods of sleep; th.is cost easi ly accompt islued by a proposed dock-
s;de study.
t2

10
je..b€a , 3.D. PSYCHOLOGICAL' AND PSYChOIrSIOLOICAL EFFECTS OF LG PE-RIOS OF 5&-M6EMEWE.
I. ,'ALYSIS OF DATA COLLECTED DURING A 26.-HG*. C€LETELY 5*9FERG[S. WAaITABILITY CRUISE

ISAC By MhE lIES %WiiILUS (SSfi57l). Proj. M 23 00 00. Task W% 23 02 20. St.shask is. Aft! Uep.
23!. Feb. 1557. 43prp. MS~ Medical 4snarch Lab_. bew London Suboarine flase, Grown. Conn.

3O enlisted ren from the crtw. of the WAITILS ere measured daily €r;ng an Ii-day. con-
pletely sugzsrged period :o eternin ithen. or if, any de-bilitat;.= effects resul:ed fror
:his period of sL Ianerqeace. Critical Flicker Fres,&ncy tt-r-shold;. Hand Tremuor stores. heart
and resp;rd.tory periods. a.- daily self-rat;r-s on 2B fa:to-ilske variobles -ere included
in ti .- esurfte'nt at:ery. T:u da:a fron each test, plotted by day subrergeC, suggest that
opti;- a adaptat;un -o the su*-rgcd o-d;:;ca' s occu-red during the first 6 days. Fro the
6th to 8th days, ,Jscuiar tension increased ac'A the proportion of indiv;d als reporting in-
sannia. Leadaches. and lowered wotiva:ion also icreased. thus suggesting less effective
adaptation &-r;ng this period. The data for the last 2 days indicated more effective adapta-
t;on; however. these results were considered s,-prious dtc to the 'end spurt" previously ob-
s-rved in mn living in confined eny;ronents for prclonged periods.
Ro ^

I! s-fOo, .. O . = ;'"
Rose, H.U. A RISHT-CPTATICN L-EVICE FOR USE /ITd .- soo---- louseDIFFERENT Ni ,hT-VISICN TESTER.S. =4,.213 03 4ep 3-o o > - -= one= 0
I. April 1952. Sp. UwtF School of Aviation Medicine.

To develop: and test a bri$ht-acdaptation device for n 8 e . .F 3
.  

WC 5.- 0-2use ith different night vision testers, diffusing 063 -.oep c , s . .o W .

effect ot pre-briht-adapt4t;on to 've levels of iu- F - "-

ninance cu supsequent dark adaptat;in. TIc average . n 4. a

threshold reassurejrents for 19 sutbjeLts are given for 2 01 z tz5*-, S 5 0n.-a 5 u
rsirutes. 5 ninutes and then every 5 in;utes unt;il the * ;- ^ Z -- .-; ! -- :0 ! 0-- a .

45th minute. The results ire discussed and recoeen.uda- A 0.0 1 a. - 0*9

t:ons .aed for :'e use cf this device. -.. 2 "
T. G. R 7. 0 NO

t- . I C -. - V 4
,aJ '.0 - -0 0.10 n... 11--o

12 Z .,0
H~illman, eeverli. REPORT ON TESTlNS ANM EVALUATION -- 4 -. u -sa-.. o~a
OF BAUSCH AND LOaM NEUTRAL N-15 SU unLASSES. froj. ==.6 s us a N , o" 2,3
-1 G3 041.51. Mnco. Rep. 533. March 1953, 6pt. 0 a 0 0 -- 3 - 0 "0 O--
USN Medical Reseacrc nAb.. u se London Subarin ase. as, -- a a o

0-< - . I. ,, -,.n , ) -,

III " 2 . 00

Conn 'a- ca-a-.< . a V zo

12 > 1 :ro 7 0. 1 ;7 0 ct. .

To evaluate Bap.sch and LO'b N-I5Ssunglasses for use -0 1. n . A
by the Ha". they were teted for standard naval opti- C Q. - V C1 V I M

II~~~~~~~~~~ na z ; .. .-.i 0 a Ij l:r 1 .ga Iia i i

cal requ're- cnts, spectral transrttance was reasured. 0 . -
0 Z,

sid J~dd 1ver3qe perent deiiatiol for daylight trans- a~.4- O 0.-csss ae M -.

-nce .as comnputed, Results are discussed in termc % e70-ft C an -

.fnavzi standards ind usage and recon,ds pius made. a.0 < <.-.s~un.-n

T. R I 0(-lC....~

..b-.0'3Tr a I A V .
sa0-. n o a O~ a 0 a s

0.15 ,00<5 n.-
fl..%0.0.C. 0 0. 0

2t c .. i 00 '
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U7 27
Cliapanis, A. & alsey. kits Mf. IMICE OF EZA;LLY 43mxc5on. 00rothe. & HitrviCh. L.M. tSE OF SPECTMAL
zRiGmT CLOR. J. ogel Six: Amer. *Jan. *95 , ~ WX-IWARIAIT LOCI FOR Th SMEIFICATICII Cr WHITE~
1-6. (ftyehoiogicaI Lab.. =oe ;o~es University. ST!"IV JLI CAP- hyo PIdOl . -se 1951, 41M()* 465543.

Sa~tii~~C. adi.(Easta Wda% compacy. Rochester, .Y

17 27
17To test recent observations wiz sh~ow sytmai Tf exeien a designSed to develop a method for

variationsq *n.I* effects of cotne action of various
war a~on i to liticactofevcsll)-tright colors. v-reta whi;te or neutral stimuli on the balance of

the C T values (luesmancts) of 1.2 colored filters. ~ sn;;iis sc~lgclypr rwiu
prvously atched ;n brightness t'y direct Visual co- Viua sensiivit es. Psycol dcay treeo vniqu

parlscn. were calculated. The CIE d4airam es part;- under two conditions: 1) ia a neutral state (ten rin-
iine nto 20 zones and tie aver-Ke i"ni.a~~cT CalcU- utes dark adapted) and 2) light adapted (five minutes

ua~c- for the colors in each zone. Sooplementary ex- at 25 mill i-lanberts) to a series of color tempera,-
per;m~ts -ere run to ch'eck ith validity of :Jse data. cure. Results are given in terms of totil shifts in
Rtesults art discussed ift terms of the motl icatians for spectral hoe-invariant loci and ieP! cations for spc-
evaluating relative briglttnests- of twO filtered light fication of white stanidards in visual 4%erinenttation
Sources. are discussed.
,G. R T. G. RI17

22 28
Edeards. W. 7W-AM. TNE43MEISML~ AUTOMi.TIC Allen, VMA. DYNAMIC SYSTEMl STUDIES: OPERATION AND
ICVDIEE AS A FUITO0 OF SIZE AM 9IRIfFTESS OF STE- MlITMCE PRCDR FOR ANALOG COIIITERS. Contract
Lop. i . emp. ftzgil. Nov. 1954. A.8( 3914398. AF 33(038) 15%68. Proj. 7060. WXI TR 54 250. fart 6.
(iiSS Personnel and Training Researet. Center, Lackland Sept. 1956, 116pp. USAF; Aeronautical Research Lab..
M3. Tex.). Wright-Pattitrscn ASOh. UieitofC!%icago.

22
To investigate the effects of size and brightness

of the stimulus on auto'einetic miovmnt. special azo- 28
paratus was built to prevent the stimulus from iillusi- This report is concerned with aonnenance and operat-
eating surroundings there*,y proviciift a 11fr of re- ing procedjres for analog computers in the field of air
ference . Fifty-one naive subjects, Prstnted with five esapon systm dynamics. A prelininary discussion isle
stimli varying in size from .25 t* ;2 inches and of presented of t.he philosophy and methods of ;nstrumenita-

three brightness levels. M097. 3.85. and 173.9 foot- tion of analog comp tation and restricting the following
lamberts. reported latency, direction and crount of sections to differential analyzers. The following chap-

.onet -.he data for subjects reporting nw-enmn t are ter% are devoted to 1) setup procedures and problems
analyzed in term of no-evnt as a function Of size and with specific exanles conn%,ected with unitary aerial
brightness. The concept Of I frame of refelence' is ex- weapons systems. 21 ch-ecking proce&-res for problem
anined critically. setups a-id/or solutions. 3) examination Of type Of Staff
T. G. 1. ft 11 to operate the computer. and 4) cointenance procedures.

in addition, appendices are included, covering special
computer tcchiques. a mathematical' model for setting up
spare parts inventories, and a discussion Of fast time

26 commjttrs. T. !. It 76
Talbot, S.A. GRI!EN1 VISION M5 BINGCEA FUSION OF
YELLOW. Scec Feb . 1952. 115(2582). 220-221. (De-
partsaent of Medicine and Ophthalnology. Jolins Popkins

UnivesitybaltmoreMdi.Edwards, YJ. AUTOKIOdTIC MIVE2IENT OF VERY LARGE STIM-
UL.I. i. exp. Psyc-ol . Dec. ;9514, !1(6). 493-4955.

26 (UJSAF Personnel and Training Research Center, Ls3ckland
A critical discussion of recent evidence appar- Ar'8, Tex.

ently disproving the binocular fusion of yellow ;s
given here. Ways in which the data falls short of
proof are pointed out and the need for more data in 29
specific phenomena are mtentioned. To investigate the possibilfty of very large stim-

ft 11 uli producing autoitinetic, movement (apparcnt movement
of a stationary light in a dark surround), six subj~ct5 <
observed large patterns of dots subtending ujp to 60 of
visual angle under conditions which precluded illumi-
natior of surrounding objiects by the stimuli. Latency
and kind of movement observed ire reported end dis-
cussed with reference to the question of the stability
of the ordinary visual world.
T. R I

30
Conrad. ft. FRELIINdY FACTOPY STUDIES OF THlE EFFECT Of SPEED AND LOUD ON COTTON WEINGING.
APU 14.7/51, April 1951. llpP, Applied Psyciology Research Unit, h1.C, Cambridge, England.

Attpntion Is drawn to the fact that the internal factors of induistrial skills (the manm-
nachine relationships) have beet. rch less studied by Industrial psychologists than have the
external factors (working conditions). Drawing on the resul3ts of laboratory experiments, it
is suggested that what in the textile Industry is called iwork-load" ;my confuse two quite
separate factors--specd and load--each of which affects perforriance. but In different ways.
Experiments were carried out in the wind~ng reams of two cotton textile maills in an atteopt
to examine these factors under the nore realistic conditions of normal industrial life. it
was found that: a) increasing the number of :spindles far beyond what could possibly he con-
sidered to be a reasonable work-load, resulted in a continued increase in operative output
per hour. The logartirt of the rate of creel irg--i.c., replacing emspty supply packages--was
found to be dii ;tly proportional to the rate at wiici suppiy packages emptied; b) creeling

tine--onsIdered to represent the vast majority of a winider's work--was also proportional to
the rate at which supply packages emptied. ' s, under increased work-load conditions, oper-A
atives not only pieced-up more ends per unit time. but the rolation between as, 'Itual Opera-
tion and the interval between operations, onanged. Th. implications of these ras..'ss both
for current and for future methods of work-load assessnent are discussed.
RIO0

[ifI 3
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j2eSa L!! Wl MC. Cmbridge. Englanid. A. I .-_2 0  ,g,- t S ! . 0 .1. a. ==I a -

3To determine the offets of cold winds or tect;l- it 2I 0 01 ,a1

senstivity. the right index f inger tips of 35 men were ^ Zt -in- "a
exposed fo.43 winates to various combinations of air , !..-.
temperature and U~nd velocity rampging fro -25 to -3? Z, 9

C. ad fromG 10 silos per hour. L~oss of sensitivity. ta-020S1 0.IZ_, a c

.s defined br an increase In the ainin~ Wa bet-ea 01 4LS s .- o
twoeodV3which could be demcted hen they were applied 0 IL& 0 ncAC & r

to the index f inertip. Is related to air temperature. A.S 1,0jzf -In,. A ILK
,air velocity. duration of exposere and the skin !ewvr- 9;C* ;,W. 0 0 . _

TI. GCf, li 14.. ~- s C

32
aeS, 4M

Winninghamn. M.P.. Kahn. A. S Taylor. F.W. A DEMOS- 55 ~S~.' . 00-

STPATION OF Y EFFECTS OF hVICEEIN itt nIITiKE- fC ~ * - .

CVMIE CaffmO TISE. Final Report. Proj. NJ ME a.

7pp. UsU Enuierins Psychology 11rand,* Mi.. UDAs- 0  , 5 . rns
Ingto"055 14 3 m 0 Z; OC

imptn.~~u, 02.,***

32 0  . :
To deftermine whether qu~ckening (or"cess of pro. ~

viding operator with Instantaneous Information of the T *3 A !0- 0_

effects of his owai notions) of the control loops will '-
enble the hanoperator- to perform more controller u ee. -

tks concurrently. a four-coordinate tak was performed -''" Co

by six subjects, The task was to manipulate two Joy- -r n..,., f O * n
Sticks to teep within View two target 40t On a :,i s. -1 S

cathode-ray tube. Each dot was free to move in both - -. .0

x and ycoordinates. performnce onths task with j r

quickening was compared with that of tracking on only . 00 -C,.

one or two coordinates without quickening. Irplications 1 0 i.n

for training and selection problems are noted. - .1 ,
C.~Q 1.1 O

33
Birmingham. M.P. & Tayior, r.V. A KIMAM ENGINEERING APPROACH TO TIC DESIGNS OF MAN-OpPATEB
CONTIMMOS CONTROL SYSTEMS. NI!. Prob. Y04 01, Proj. Wit 513 050. NIL Rep. 1.333, April 1954.
28pp. USM Engineering Psycholoy framrh. NRL. Washington. D.C.

Empirical evidence suggests that,. at least for short periods of activity, the simpler the
tasks ipoosed ismn the human operator of a control system the more precise and less variable
become his responses. This leads to the view that optimal men-machine control system perfor-
once can be obtained only when the mechanical ccomponents of the system are designed so that
the hima need act only as a simple amiplifier. Ways and mans are described for achieving
such design through "unburdenIng"' (relieving t$-e operator of the task of acting as an inte-

4f grator) and "quickening" (providing the operator with immediate knowledge of the effects of
his own responses). Aided tracking and other efforts to improve the stability of can--machine
systems by modifying the display cirzui*.ry are shown to be examples of these two processes.4 in Part it. a "stimulus-response" analysis is made of the corcepts of unburdening and quick-
ening. It Is argued that In those man-aachine system arrangements which, ruquire that the
operator behave as nothing more complicated than a simple amlifier, a condition of "stimulus
response integrity" may be saLd to exist. Only under this condition do the responses which
the man is called .apon to make bear an invariant and proportional relationship to the instant-
anecue amplitude values of the visual error (stimuli). it is suggested that the choice of a
pursuit or compensatory type display is contingent upon the extant to which stimulus-response
integrity hae been achieved ;- tt's system under consideration.
Rt 27

34 36
MacLeod, S. & Btartlett, ?l.R. Itumfi RECTICN TIM1: DWI' Lincoln, R.S. LEARNINC A RATE OF MOVEMENT. J, xpe

W1 DARKJ ADAPTAXtCi. M4Yot o. n.. ly1954v USXCIILj. June 1951. 1(6). 465-'.7O. (Johns Hopkins
_M(5), 374379. (Hobart College, reneva,! -.Y. University, Baltimore, Pd.).

34 36
To study human reaction time duiring the course of Learnin2 a rate of turning a handwbeel (radius 7.5

dark adaptation, two trained observers responded to cm) with verbal average error Information only, xnd with
flashes of constant luminance during a 10-minute per- a visuai error indicator also, was studied with six dif-

'id In the dark. Experimental conditions Included: ferent types of knowledge of results. Graphs present the
1) two levels (735 and 14. nillilanberts) of light- accuracy and error data In terms of tim during which the
adapting luminsanze 2) five test-f lash Iiuminances proper rate was maintained, in rpn, and in respect to
(from barely visible at periphery bit not at fovea to number of oscillations from a standard rate per minute.
clearly visible at fovea), 3) one luminance restrict- Results are piesented separately for the learning P'.ase,
ad to short-wavelength end of spectr'n. and 4.) t%- the Interim (test) phase, and for reiearning.
retinal loci (fovea and beic- fovea). Reaction tines G. it 3
in milliseconds are presented for all conditions and
disc..sscd for bear~ng on traditionai psychophys'.aI
measures of thresho'd changes.
T. G. Ai 3
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Luchins. A.S. £ tuchins. Edith. Of. TME EIESTELUMN
MKJWKWN AND EUVORTFWLESS OF TASK. J. mmn. Pswchol. -

i5S... Ism2. 046c:11 Joliwrsity. uiontraI Ontario.

3 T7 -f c A 0 -

This~~~~~ ~ ~ ~ ~ waetIvsiae h eltosi eo L;l4--t -, -X
..4 CC *.J, r

ThiD emazmet estigatelo thereltimo i hetmeent F.. ;
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leni. he reverse ofer coslleae su sed raed pahse-e *
on a en-enc e iu findies andel dcete thdeorie isrc all e -

I~~S 0 e~-- -a0.
a. a. 15n rr .. n

ferento nc preiou finding and accpte THEore A ION OF

MULATION.~ ~ ~ ~ Amr J.a Ps. -y15.60.36

396. (University of Texaf. A tIn. Tax.). *. -

r c -- 0- an -
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38 0" ;5: o- o
The duration of the after-sensation of warmth CL C '.a Iw

aroused by punctiform stimulation Of I-sec. duration-0
and of constant temperature was measured for 5 sub- 0 1 V
;ects. A Cornell esthesinter was used to stimulate
the dorsal surface of the forearm at 40.6 -+ .IC. ew

hundred -easirnts were made for each subject at each 0":~7!
of three intensive levels of the original sensation. z ~
and Individual difference% in th: obtained after- ** *

sensations. f-o
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-0 z. vad-s YIia..i"IA NFUNE ffXAI
**r C , ~ THE EFfZCTS OF SOME DRUGS CI. EMOTIOMI. AND SOCIAL

*' Ba4AVIOft. Contract NEORI, 126, Proj. iNi43 060; 51.000,
.5-Task 1. Mtarch 1953, 3lpp. Fs~chology Dept., Llniversity

. -. zm of Rochester. Pochester, N.Y.

-a~m ;,!a

-*a' 00 1-4 4

o, = 1 ir = *This an exploratory study designed to develop
0. zj 03 -experimental *ethods for detensaining the motivational

~'.2 0 , ando onal effects of amytal. seconal. benzedrine,
0- 1

o m - ~, anda placebo on ten individuals working in three czsall
.2 c!' groups. Sroup task, subjectilve and objective individu-

! U *I measures. verbatin typescrlpts.and rating scales

0 -1 2:2are employed to discover how well these tests reflect the
, . a -oz effect of the drugs on such variables as elation, social

a~ -ama S .. d,8 -07rive, relaxation, anxiety, group productivity. etc.
o.1 . . Comparisons are made-among the drugs an soeof these

-- .oi a, variables.
an- n C T.

0, .~ edt CR STUDIES OF MOTION SICKNESS. VESTIBUIA
, ,, FUNCTION AND OF PSYCHOLOGICAL AND PSVSIOLOGICAL EFFECTS

n * -0 I OF DRUGS. FINAL ;EPORT. 191.6-195.. Contract PAORI
0 Z a 2 A 126. Proj. NR143 060, Task I , june 1954. 36pp. Psy-

.,.. I~ ~ cholog9y Dept. University of Kochester, Rochester, N.Y.

a -4.
X 2 eta L us

to 0 n 47

0 0 -6This report consists primarily of an annotated list
.o unpubl ished experiments and surveys on motion sick-

r. Z.- ness, vestibular functios and the effects of certain
drugs on emotional and social behavior, wh~ich were car-
ried out during thj- period 194i6 - 1954. It includes a
short history of earlier investigations of motion sick-

44 ness. A factor analysis of behavior changes (as ness-

Ansdreas, B.G., Green, R.F. &Spragg, S.D.S. TRANSFER u red by rating scales) induced by seconal, benzedrine.

EFFECTS BETWEEN PERFORMANCE ON A FOLLOWING TRACKING TASK sodium amytal, dramamrine, scopoiamine and pyrahexcly
(MODIFIED SAN TWO-HAND COORDINATION TEST) AND A COMPENSA- compounWd is discussed in gre~ter detail.
TORY TRACKING TEST (MODIFIED SAM IWO-HAND PURSUIT TEST) . T. R 22

J. Psvchol., 1954. 1Z, 173-183. (Department of Psy-
chology, University of Rochester, Rochester. N.Y.).

44AC c .
:r %a

woTo investigate the possibilities of transfer netween dI.
training In pursuit and in compensatory tracking tasks. 7! , 7 _:

92 military basic trainees were divided into four 7rcups 14g
wowere trained successively on one type of trackng 2 'ri 0- :

Two-Hand Coordination Test (compensatory) and the SAM ,, :!n -

Two-Hand Pursuit Test (pursuit). both "natural" and "'un- a a,. ~I.
natural"~ display-control reaitonships were included in ,a.1 W~ I M
the experiment. Results in terms of mean time on target .~ o- U

are discussed In terms of conditions where transfer oc-a' I
curred.a -1 mr

T. G. R I5 W 0 = 2 1.
o 'o r.-

V 20 00

I45 :d
HowlIs, Helen H., Howlis, V., Rlesen, A.H. & Wendt, G.R. 0,
CHEMtCAl INFLUENCES ON BEHAVIOR. Ill. THE EFFECTS OF Z' .55

DRAiAiNE AND SCOPOLAMINE ON EMOTIONAL AND SOCIAL BE- , - . , ,

HAVIOR WITH COMPARISON DATA ON THE EFFECTS OF OTHER z~ 3 ao

DRUGS. Contract N60RI-126, Proj. NR144-060;5
4
0
00
, Task - 6 Z,,

1, March 1953. l9PP, Psychology Dept., Unvrst of
Rochester, Rochester, N.Y. a ~

2~ ~ C.a)

This ~ ~ ~ ~ ~ ~ ~ ~ S is~i a td fte fetZfdaneiead

ubjctsdivdedint thee rous wre estd o th I 0.. o -. n~

This is adj tudy c fthfec ts ls.Proframa in te and- inT''

jects, under the various mdications, In a series of 37 3 A 0
social and motor tasks was also observed and the re-Z; .

sults are presented In~ terms of the behavior of the 5.o0-s
Group as a whole and behavior of Individual subjects. 0
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FO E OF ILLED TASICS BY YW% iEUROPEAN MNLIVING -; r 6 R

I N THETROPICS. 7. ACOPEX MEIAL TASKIIW"HVARVINC C,
SPEED STRESS AT 11W0 LEVELS OF INCEN~TIVE. APIJ 198f53.
D~c. 1953. 25pp. Anp$td Pychlggs Research Unit* MAC. c-,. J.-
Clanbridge. Englarn IRya Nea ropical Research Unit. ~
Unversity V. Malaya, Singapore, Malaya). ~~2

49 S0..-a =. !:.
This experiment -as designred to test the effects of a m. a

level of -lotivatiori upon the loss o.' efficiency at a
heigh-speed mental task performed in a hot environment. 3.:
Sixteen young men were tested on apaced mental task
eehilic seated In a rooa at each of four airotempperatures: -* -0- *- 0

(dry/wet bulb) 85/95. W080. 95/85. 100/90 F. in one C" ~ ~ '
session at each temperature the sabjectswiere given en- - 2 o

couragemnt and kno.e*g of results qind in a cociparisor in 2ia- .. _2
session were gliren neither. Ferforrance is anralyzed with0
respect to the incentive conditions, roar. temerature 9 Sr ~ o 9-i
practice and subjective reports of cofort, in _= l
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citts, P.M., Stevens, SS, Bogden,_N.J. & L1,s, H, a . . OO-..

HWE~ ~1IEEP.J53 I lE ;C. r,-:AL t H~LS.lPS 235/1,
Jun 1953, !2p. MS Reserch arid EV"1110ner5± Trerd DO~o inc "n-

Depart-Aent of Defense. Wasington, D.C. -am ,

- 2nSf 0 2 .,.
50 ,~n Z -2 0 -

This paper discusses the role of hen-an engineering ao a < a. 3 *

in the national defense and provides a philosophy for a 0 C
weapon systems developrent that attempts to maxinize the aO
use of hnuman and machine components by recognizing the ' :. ~;~- * 6
unique potential contributions and limitations of each. 3c. . aon 0

Th ao oisare. 1 definition of human engineering, a0- :7-n 121
2) military goals of humsan engineering. 3) military - na oe a. , I

fi'to pliaino unan engineering, 4) optimum
employment of ren as componentS of future weapons sys- 0o
tems. and 5) bask- and supporting research. .

R il

54
Strickland, B.A., Jr. CDowney, V.M. THE EFFECT OF AERO-1

51 MEDICAL EVACUATION ON VARIOUJS CLINICAL CONDITIONS. IN-
Pepler, R.D. THE EFFECT OF CLIMATIC FACTORS ON TME PER- FLIGHTC SYMPTOMS OF CARDICPULIOKS.Y PATIENTS. Proj. 21
FORMANCE OF SKILLED TASKS By YOUNG EURCPEAI MEN LIVING 40 002, Rep. 3, may 1954. lopp. USAF School -,f Aviation

I N THE TROPICS. 5. A COMPLEX MIENTAL TASK WITH VARYING Medicine, Brooks AFB, Ter,
SPEED STRESS. APJ 196/53. Nov. 1953, 2kpp. Apl1--
psycheon RTesearch Unit, 4IRC, Cambridge, England.

Thi exeietwsdsge5t4eemn h fet A survey of 1,777 air-evacuation P~stiert-flights
Thisexprimnt as esined o dterinetheeffct-of individuals suffering from cardiorespiratory dis -

of air temperature upon the performance of a high Speed ordert is ,eporteo. The flights were made at altitudes
mental task. Twenty-four physicallt fit Young men accus- of less than 10,000 ft. in non-pressurized aircraft.
tomed to living in the tropics, reported discrepancies The incidence of synotomtic reactions is analyzed
between a constant sect of figures, visually displayed, with respect to thc diagnostic categ-nry.
and another set whilch changed every 4, 6. or 8 seconds. T. R 10
They performed this task once at each speed at each of
four roc,' temperatures: (dry/wet bulb) 85/95. 90/80,
95/85, and 100/900 F. Performance, measured in terms of
errors and omissions, is analyzed with respect to air
temperature, working speed, practice and subjective re-
ports of comfort.
T. G. R 7

52
Andres. B.G. BIBLIOGRAPHY OF PERCEPTUAL-MOTOR PERFORMANCE UNDIER VARIED DISPLAY-CONTROL
RELATIONSHIPS. Contract AF3O(602) 200, Rep. 1, June 1953, I7pp. University of Rochester,
Rochester, N.Y.

An unannotated bibliography of human engineering studies dealing with perceptual-inator
performance under condtions of different display'-control relationships is presented. Part
of the bibliography cites general articles (32). Part of the bibliography citeis esperimental
studies in which display-control relationships were va-ied: a) relationships between discrete
display elements and discrete control movements (R - 10), b) relationships between the direc-
tion and plane of moveinent of the display and the direction arid plane of r'svement of the con-
trols (R -61). c) ratio between extent of mvement of controls and resulting ovement of dis-
play (R -241); d) velocity, rate-aided and acceleration control 1,R - 9). In general, the
bibliography covers material availasble for examination as the end of 1957. (HEIAS)
R 136
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rPzo-Pose of this stzidy vas to determine the
festibility of &eseloping "ainteaace rmficieacp tests
fer Air Force Svov%4 .res in the early stages of pro-
czrmet of a ne wuspon system- Two tests %ere Jewel-
oped for the S-52 aircraft. one for general mechanmics

'~ ~ &5d the other for engine neciaics. The test Iteps were:= .r;tten by tie test construction staff and experimede
S 2ia.s e - aezhanics after attending the nanufacturer's training

We o school. Trial fores of the tests wnre administered to
Air Force and c;vilian mechanics: the general mec#%nic~s

a. oso~s~t tst to 39 suibjects and the engine necisanic's test to
a 58 subjects. The results are amalyzed In terms of the
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a - Subtests. aril internal consistency.
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0is ',2 a Thi, report describes a %Irlified simulator forC U - Straining personnel in trouble-shooting on the K-.:A

~a *r ... a3aL C Bombing one; Niovlgation System. it consists of a Con.
2-s- - - -CO.sU.;- so'- of controls and check points organized to corre-

.. 0-00.0 or "not normal" conditions are reparesented. Any one of
es,, 0 '- '-. over 200 malfunction% can be simulated from a separate

It~ ss-~ C -Panel Of twitches- Only salfunctl~ ons isigo
.1, 8 .r Z U s interruasions of data flew can be simulat.- The
a ui--* . ta~sris considered suitable for the development of

-p. osu~ns~3 a ks~oledge of the course of data flow, system function.
t-,; S-Ing and troublc- shoot Ing procedures. Data on its actualc Ue-~ --. use are reere for a sbeun eot
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Reynolds, B. & ilodeau, Ina MrD. ACUS1IONi A.10 RE-
TEMNTI~ OF DIRTS PSYGI0iC3T TESTS AS A PlFUWIM~ OF DIS-
TRIBUTION OF PR1ACTICE L.11*6 AM~SITIOfl. Rae. Bull.
52 V7, Aug. 1952, Opp. USAF PrzggtuAl k 2&otoX Ski' II
Rt£arch aba., Lacklarxd AFB, Tax. (Reprinted from: I~.
*W. Pasychol., July 1%52, H(I). 19-26).

6'.
TO test the effect of distribution of practice dur-

ing acquilc" Ion of 3 psychom'otor skills. 3 experiments
were run, using the Rudder Control Test, the Complex
Coordination Test, and the Rotary Pursuit Test. Sub-
jects were basic trainer airmen. Intervals between
trials were varied from 0 to 120 seconds. Retention was
tested ten weeks after complietion of initial training
periods. Mean tine-on-target cr mein tine-per-trial are
discussed with regard to the effects of practi:e dis-
tribution, both on imm'ediate acquisition 4-id on Sub-
Sequ-nnt retention.
T. G. ARio
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stilus differeces. Especial t~wo end :dlen to ~b the ouat sd termnation of 'pAts
-n to c aew tons waoilm so that t - Ie.A -tt em waisill . Curves wore draw rag

eatim~g the bleatse In Senitivity with lowlanas. io general relationship betwe am-
sitivity and lauWWO sm fignd to beapproxiatly eaatent aver "A. freqpucy WOOLead
at use also fit t,. " .- th lata O, vrAIW t bcsoafa as frewmcy boc-a . te
relationship being Wma onead at t low' venoms leels. 1Thmne a dif fer thapy frc
dins 4" ajmod by rauiaaly ia'e j. fnre"Ll F1A&Itio (hwr aed 3i~lpks). or-
It is concuded that at meet.- far fraqw"cle vole.. IW cps tnhb mthab "fare quite

.4ifferent psychological F -- irns. rm adi Owe #t that t trodiimal soothed of
contant stimulus difference samd hers Is movie read;!), 4faz~fle as a test of P.:ch dis-
mb4A*Mil Te qustion is raie bibethar t !raquer OWdlieSC0 ;S~nqM is et rate

an wiprlom i sen lreof Iments or moU~ng.

Zoislocli J. AUTIC AT1EUATIO 7M ff( NE l ES. J. acmt. Ame Pr. July 1~3
11C4). .152-759. 1 %t cfts!~utic tab.. DWeard geal stj Crde

Is as Inestigation of the acasticl is ul u ~ te srs. variecs earphones amg
ebteratims devise w#o used. so conduction ves shoea to be chief by respoesible for tho
acoustical leakage between the mrs. Conditions aura detemined anda which interawral Ift-

Istloij could be Incrased cceusirably. ftst of the mesurements woo performed w;in
COMPOatiON Mthud WhIcil AM~s tW give Puer eacise results than mothods previously seud.
amml which pasuits Penn* *.*aswoftns.

Harris. JJ.. & hImnslej. Amita 1. AMrS OF ICIIEA 1AV10IO AT TNE ruoW.v KCIO
i1. acaust. sm. Anr.. July 1553. 3(4)* 7-6 (USMS Fledicai Research Lab.. Ur n" b
$uirins Rate. Conn.).

Auditory adaptation mas determined In 46 Os to 10U-. 1000- an 4000-cpa tonas at 31-.
50. 70-. and Wi 0 "dwleass level. The Wpeed of affect 'to closely adjacent frequep:;te
wa particularly examined. 1hmethod of a*eptat~n was usad to avoid the intrusiop -f ae"
in thu siouamhianas Posting experimnt. Loudness patterns were .lrame according to:% in mt
of Mnson(W and Gardner. conf ;ruing and extending thme earl ;r study. Within tint c-. .Fcre
sentad by thu differential threshold. no especial peaking of the loveness pattern ma: fe
For example. at 1000 cps. there wasa broad pak of MlO cps. From earlier experimauts. adap
tatiom is thought to be confined to the peripheral sense organ.' According to this vie. tie
present data would reprissent a stsgeim the Process of hardling frequency info-ztion. into
ediate between thu such bronder amlitude patterns and the mora precise operationis at the

coumand of the nervcus system.

Harris. J.D. RECOVERY tLIRVES AND EqulimNotuS ExpLOSIIRES IN pZVER~ii;U AUDOITORY FIA
FOLLOWING STINWUATi60 UP 7O0 40 RPUSS. The Larynaoscooe. July 1953. MM.7) 66%-673.

(USEl fedicul Research Laib.. New London Su.bmarine ease. Conn.).
/1 Three fatigue-resistant subjects were given stimulation of 750 .Ps at 120-11+0 ib sound41 pressure level. for up to ten minutes. Recovery to nor-,*l threshold at 1000 cps was studied

witn especial care. The shape of the recovery curve depends upon both intensity and duration
of Stimulation. the best prediction being a cafination of !oth factors. Hearing loss is a
linear function of st~mulus duration. the function having a different slope for each stimulus
Intensity. To a less reliable extent, hearing loss Is also a linear furction of stimulu, in-
tensity. when stimulus duration is the peraeter. A family of equl-noxious curvs appears
from these data, Showing the combinatioos of Intensity and duration which produce equally
deloterious ef facts on the auditory threshold. These results will predict the hearing losses
(at frequencies Important In Speech c~mm-nt-stion) which tre occasioned by being imersed in
a noise band of 600-1200 cps for up to 10 min. at sound pressure levels up to 14.0 db.
R .

101
H4arris, J.D. DISCRIMINEATION OF PITCH: SUCCESTIONS TOIMiETHOD ANDO POCEDtJRE. AmorJI.
Pscr.1. July 191., fi(3), 309-322. (USN Miedical Research Lab., New Lndon Submarine ease,
con n.).

This paper presents a study of certain iitra-serial effects tending to vitiate the DL in
one variation of the Method Of Constdnt Stimulus Differences. DLs were determined for
group$ totaling 515 men. Over 12 cxperimental variants were Investigated. The aim was to
discover the stimulus-pattern which gives the truest DL. by which Is meant the distance be-
tween the actual physical magnitude of thi standard stimulus and the magnitude of the varia-
ble stimulus at the 75V% correct point, The final variant evolved was one with the standard
stimulus gradually ascending and descending In frequency, and with variables placed quite at
raniom maromnd these valm,". This variant seemed to Provide a true DL. (HElS),'II fA 16
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nhseetbg. iL a Som. KUL a INE IL M 1ru y . n! Sc ne.. Sept.
1953. AMS. gw13os. (4teties ai. ne * Ih5aetts inetittu of TodamoN. Emibrdge.

lii ferece ilam fair three freecies (35. tIM. 9 idU cps) was. a Ateimedo file 2
4~,tiedi observers by 2 pepehasphysical nteshmi: the pAn mIered sod thu ast of contant

V23Imea diffewmaes or AlI peceder.. lm the 2 abeeruer differ ldeigrably in sonsiti'-
vity. their st.s-fer is~ Al ,rm. 1- lmess tha I of their K's for the S p re-miere.
Cpertin Ath"e dalfe with data In tdo IIt@erm. m $LOS for frequmncy Inicates; a wide
rompe of %olves fair differn IeAs--ln -reIre - ad for differea subects. See
abowetm ame reported that illostrate thu effect of sech factors aspractice and ennle
of stiftles amnit!es wpam the size of thu 11. IMe Influenc of the stimmies smsmle ane
juente tie. Is discussed brief. go view of all the aweri=mta daft. It "Mid be rather
ingersfia to peatolate a "tza'" K. or to Infer thu behevior of thu pes'iierai ergm from
thu size of a U. mmured unr a g;vo. set of conitin. while thI is senoiedly see
a--lotmbwe n Omt size of the K ad do so-called chnel copcity. thure is little o-
on to ase toot the relatgoepI is portictiurly simplo am. olim thu diffeaemnt Opelselaws
by masof which thus. two) slootits ame determimed.
It 3

14
Morris. J.3.. A MRiEF CRITICAL 4011EW OF LODWIESS MCUIIWT. pshia. si.- Hey 1553.
20). 131203. (M~ 9eical Research 1.31r. fteLoAN Sumrn ne i-i

l.t Phsnmmnm Of lodness recruitent Is ciriticelly reiewi. A brief nitoy of the
11' is Sivas sod previews roviews are Indicatei. gint. the following ply.4o-acomstic
situations affected by recuuost are rweimi: a) thu goodness fienctien; b) isoes.'lc can-
soors: c) restriction of useful Intensity rig. i) Intensity iscriminsation; e) precision
of abseluete Intensive Ilan. f) amiltory fa.igee: g) inskicg: ani h,) speedh reception. lb.
cheractarsatics of rocritamt. viz. Indeciog coditins. shepsof ricruit-n c urve teapo-e
ret pattern. sod overncrli I. are surveyed. in the absence of knmuledge of just let
ieaegeee~ts within thu cochilee iiece recrit. Mid of jest how these dereesgemorts affect
I'ud1e5- 0 number Of theories h bee s offered to account for the facts-ai) fiber-lass
theory: 6) acclusion theory: c) constant Ioua1es-loss theory: d) dupl icity thmeory; a) go-.
metr ic theory; f) i pe 9r theory: and ) microphr.ic-theory. Fmnally. analogies of re.-
cruissat in the normal ear arev iewiei. (NEiD!.4
R 129

ift5 107
Tyler, I.K. (Ed.). SMlOSM li TIEEYISICIC TRAM=EN AND &ron. M.F.. MGM Hci W .J. & Jenkins. 0.11. THE TINE It-
TRAINIG REEARCH, 10-11 DEB 1952. HMT 210/1, l61pp. 4UIIETO SEARCH FORMAIERS 0 LARGE VIS. DISPL.AYS.
JoInt Panel on Trussing L Training Devices, Committee oc Co-stract AF 19(1221, 458. Tech. Rep. 36. Avg. 1953. lSpp.
Nximi Reorcs US Resarch a DMveomst Boadq aksh- Lincoln. Lab..* Heessaruseftt Institute of Technology. Lex-
ington, D.C. ington.. Hoss.

107
10 spbicto5eiesapora O To determine the munt of time spent in Searching

purpos of aiding representatibes of the three military (from seven to twenty subjects each) ware Ferforwif In
departments in "... planning their research and develop- which subjects located 9gken numbers on experimental dis-
went programs related to television utilization i" IM- playa. Experimental conditions included: 1) varying
tary training". Subjects covered by Individual Ppers number density (25 to 100). 2) varying number size (1/2
include descriptions of television utilization at v.arn- to 3/4 inch). 3) varying orientation of number and ob-
ones military and ed.,cational institutions, television server. 4a) varying degrees of background clutter, and
research, and implications for training and reseani,. 5) varying color (yellow and blue). Oes search times
T. G. 1. R 43 in seconds are interpreted with regard to time-delay in

obtaining Information from such displays.
T. G. i. It 2

108Gre. .. nesn.Li .SPE I Calvert, J.E., liartenberg, RLS., Klphsrdt, R.A., Shelley,
Grer..I.F & ndeson Los K SPED ND CCUACYOF H.P., et al. DEVELOPING PROMMD-SOLVIHG SKIL.LS IN 901GE-

READING POLAR COORDINATES ON A HIORIZONTAL PLOTTING TAILE. WEERIcM Contract W7 C1111 450129 Pvj. NR 151 1ta, 1953,
Contract AF 19(022) 458. Tech. Rep. 49. Dec. 1953. 14PP. 258pp. Northwestern University, Evanstonq 1l1.
Lincoln Lab.. t'-sachusetts institute of Technoloav, Lex-
ington. mass.

06To investigate the effect of degree of patterning 0 A cooperative study was undertaken betweeen engineers
(range rings and aziith markers) on a polar-coordinate and psychologists: 1) to determine how probleeu-s.lving
grid, five observers made azimuth and range readings of ebility night be enhanced through undergraduate training.
targets on six different grids (a control and five *tx- mnd 2) to assemble suitable educational methods, propos-
perinentai patterns with varying degrees of detail). sis for their use, and methods for testing their effec-
The dlspia" was presented on a horizontal plotting tiveiness. A study of specific eblitles on,. ,eonk-moth-
table with five viewing positions. Speed a.nd accuracy ods was augmented by a literature review of problem-
scores for the various conditions are used as a func- solving. Upon th~is basis, methods were devised for en-
tional Index for making recommeendations concerning the hancing problem-solving abilitiet in a course in engi-
rest desirable design and viewing position, neering drawing and descriptive geometry. Four sections

T C I R8of freshmien drewing classes were used In an experiment
T. G 1.A 8designed to study the. effectiveness of the methods. A

manipulative symbtolic notation for the description and
synthesis of kinenatI. mechanisms was also developed.

-lit - 13 T, G. 1. R 34
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110 113
Cjwy .E. & Thompson, J.!. AUDITORY DISPLAYS, II. you Scoleling, R. ?TRUM CHRTS FOR NKAS-

COMPARISON OF AUDITORY TRACKING VITH VISUAL TRACKING IN 1137MG CHROMATICITY S~rFTS R&SUIJNG FROM
OIE DIMENSION. C. CONTINUOUS SIGNALS. SIMPLE. INTERMOI- CHANGES IN ILWNIKAION, XACMIAR PIGIIMA-
ATE AN COMPLEX COIRSES. Rep. APL/JNU TG 194. April TION, AND INTEACULAR ASSORMlON. Proj.
19%3 sip. Johns MeekifiS Ihiveat5#.y. altimort Md. N-003-041,19.03, Rep. 210. Oct. 1952.

l22p. Medical Reseach Lab.. U.S. 'level
3umG-a,7iM-55 Conn.

Il i h a c nin uousepdi en tion of au it Vrisual tr ck ng3 This report deals ith the determination of shiftserror ggIInoedmnin 11Vsa trcigpr inchromaticity of pigmaents due to changes 'n ilk..-form~ic* was far superior to auditory tracking p raio rtovrato etae osrer ntauapgeation ovrainbtenosresi aua
mance; ') The variability af level of performance of op pgetto and intraocular absorption. To CP-ilitatetotors idicates a decided need far careful selection of iaino h vrg sitfo h auso
orators wh r opromatakn ak )Te. the 1931 Standara Observer and Coordinate Syst.u of

was a homogeneous factor operating In auditory trackilng teitrainlCavasino luiain he
trials which 4id not exist In visual trackig trials; 4) charts, based on mathemti-al calculations, are given.
The use of cyclical or repetitive courses of sufficient Diectosfrueadavreyo apepolm r
simplicity to approximate radar displays of aircraft moe Dincuded ruead. aityo aml rblm r
went permit the "ortor to learn the rate of montion. G. R 7
When this difficulty is overcome by complex courses, a
lack of realism ress-lts; hence, random, nan-cyclical
course$ appear ta be more desirable. Rt 5

1 ItIS-own, J.S.a Knsuft. £.S. & Post bawn, G. THE ACCURACY OF POSITIONING REACTIONS AS A FUNC-
TIONI OF DICTION A"D EXTENT. c.ontract N50AI 57, ProJ. 20 M14 , Rep. 1, 1947. 

2
1pp. UJSN

SeIa Devices Ct-a-Lar, O9ft, Port wash, tgson, N.Y. (Psychology Dept., State Universityo
Iowa, Iowa City, iowa).

The purpose of this study was to rmasurt the accuracy with which Individuals can perfor.m
positioning reaction In the absence of visjal corrective cues. The precision and varirbility
of positioning reactions as a ffected by: a) piao of movement; b) direction of movement with
respect to the body; and c) distance moved were studied, 6 experimentai conditions consist-
Ing of 2 directions of movement (toward and away fr-m ti-e body) studied In each of 3 planes
or aewaeud, Tested were 24. ss under each of the 6 conditions. The results indicate
a tedncy to overshoot the intended mark at the shorter distance and to fall short of the

intended mark In the longer distances. i'ovomsnts away fromn the body exhibit smaller percent
errors in positioning than do movemnents toward the body at comparable distances from their
respective starting points. The variability of positioning Povements directed away fro, thi
body Is greater than that of movements toward the body 3t distances of 10 and 40 cn. The
relationship Is reversed for distances of 0.6 and 2.5 cm. This effect is attributed to, the
position of the terminal points with respect to the body., since tihe larger variabilities
were associated with the more remotely located points. (HE IAS)
A 8

III - 14



214 l1e
?exumaeth. D. ILL&TON4 imp. 5 on Ba. Nlatnorth, D., & 11e19" J.D. FK!ENUTON or
Na". IPrj. 003 041.18 (trmorly Ws 000 PISCNDIINK MIN OF TVN COLMR AT M"IL
000). Mar. 160. Nov- 1*60. pp. 60.611. SU " 4 . Color illn Rep. go. 7. Apr.
Usd1801 11a8seeft lab., U.S. Sao~fla Usgs, 2944. 14pp. Mla *2 Lb., U.S.

Nan.Wvel. 3obiarine Sm a Co10.

This report is an@ffprint of a chapter on Mo,..
- ;nation fromwadook of Applied ftycholoqy". ft iehart lie
a.-d Co.. iS50. The text first describes measures of This is an exploratory approach to the practical
light and vara4@, of vision,. then elabOrdee these in problem of nkaming ten colors wdich will retein their
four major topics (author's classiscation): iflum.. identity-aS 4.000 yards distance. under daylight if.
inat:on levels. spectral quality. pleasantness of l~wination. "g&inst a dark blue-green bacl,,round. six
lighting. and optima.m conditions. Sub-topics deal with to ten subjects Identified colors presented singly.
variables of the task, the physiological a~aratus. and in pairso or in groups of 14 (in laboratory and on
conditions of Illuminetion. river); the scale in relation to 4.000 yards. ~6
1. a 5 and 3:64;. 3*3les subtended, 2 1/2 and 1 1/2 jminutes.

The per cent Kopber of tses a color was miscalled Is -
presented on a series of perspective projections of a
standard ICI diagran: a tentative list of colors Is

126 es. . recoded pe!ding further tests.
Malan, oane . Sextms. Mar S., & T. G. 1. it 4
Pbsuumcstb, D. TRE DETSCABILMT OF YEUJA
YWML019-N03, AJID RES IN AILSFA RESCU.
Proj. N.. NW 00N 041,35.01, Map. No. iRE.Sept. 1951. pp.6 17-8.1a1Nmee
Lab., Submarine Bae. Ne. Lmonp Con. Farnswnorth D., & Need. 3.D. A SURIPM UP

NITOUS 11311 IN ADNIBT I NG PUDO.XU3u-
c~fWXA!TTT PLATES VON COLOR VISIM1N.
NM, Color VIalon Rep. No. So Ds. 30. Nov.
21 943. 130p. 11he 1 hL_. U.S.-

This preliminary study sws designed to investigate sbmarine llar*, Now London, Conns
thme effectiveness of the yellow currently in use for
life-seving equipment end the usefulness of detection 12
gogges as a means of increasing visibility of colors. .1To fi-d errors In the adeministratlon of Amrican
Seven subjects ade ootdoor judynonc, with and without Optical Copanys Pseudo- Isochroeatic Plates t,,ilor
goggles, of the distance at which li4-Ic color cir- vision test) which had contributed to the unral 'ability
cles (a graduated series of yellows, yellow-reds, and of previous testing, 27 men were selected at rendc'
reds) mounted on blue-grey boards could be seen. Upon froma group of 105 color oefectives. All had pissed
the basis ef the resulting date some recomndations their physical exintions for Su Ibmarine 5rhool but
are made and further experimentation V& indicated, had failed the screening test for color vision it the
T. 6, 1. Submarine Base. Informal i~terviews yielded information

concerning test conditions which lead to Identification
of a variety of ad~inistrative faults. Further Inves-

116 tigation of the plate Is suggested.
Sexton. H.S, Maone. F.L.. j Farnsworth, D. THE REIAT- T.
IVE k-TECTANILITY OF XED-PURPLES. AESS, MOD YELLOW-REDS.
IlN AIR-SEA RESCUE. lulled. Proj. MI 003 041.35-02, Rep.
No. 12. Mar. 1952. 9pp. Sedical Research Lab..* U.S. 122
Naval Submtarine Base. New London. Farswaortla, D., Filed. 3.0., &,1bhllift, C.1.

TIMl £7130? OF CEAIN ILLwUMllAM ON acorn
MIADE ON PSSUDO-LOClRONATIC TZSTS. Color
vision rep. 4. Nov. 1943, reissued De.

116 1948. 9pp. V~j~ca Research Lab., New
A continuation of a previous study (accession 115), London, 00onn.

this experiment Investigated the relative threshold
visibility of a graduated series of light and mediums-
light red-,2urples, reds, and yellow-reds, under condi-
tions containing the essential visual elemnts normally 122
present ii' an operational search for personnel adrl'ft To study the effects of certain iilumiants on the

at sea. Six subjects made outdoor determinations of the validity of scores made on American Optical Company's
distances at which test colors (1/4-Inch circles) mount- Pseudo-lsochromatic Plates (color vision test), 27
ed on blue-grey boards (representing ocean under two applicants (see Accession 121) for submarine school
weather conditions). were visible. Effect of hue and wsre tested under two Illuinants: 1) standard daylight
brightness contrast are discussed; other factors which lamp, tnd 2) 100-watt lamp with a filter chosen under
should be Included In the selection of crirs for this artificial light. Shifts In error scores are analyzed
problem are also pointed out, and recommendations made concerning type of ;iluiinant
61I to be used.

T. I. Rt 6

117
von Schelling, R. CORRECTION FACTOR TO THE
PHOTOUTRIC &Z7'ARh LAW FOR AREA OF SOURCE 123
AND RECEIVER. Proj. N&:-003-041.40.03. Rep. Shillil8, 0.1. REPORT ON TRIAL OF RG1-L
231. July 1953. Onl. Medical loaaerch CANADIAN NAVY COLOUR VISION INSE IN COX-
Lab., aureau of Mdicine & iargeryU.S. PAMlION WITH OTHER TESTS OF 1OWR VISION.

Naval Submarine Base, Now Lonidon, Connj. MIU Color Vision Rep. No. k, Rep. 15. Jan.
Submarine Bass, F Uond-11lfl.

17Since the assumptions of only point sources of 13This report Is an evaluation or the Royal Canadian
illumination and point receivers which underlie the Colour Vision Lantern. Five hundred men ware tasted on
photonntric square lo2w are not met rigorously undcr the Lantern In addition to o~ther color tests: a pseudo.
laboratory conditions, this report presents a refine. iochrosatic test (American Optical Company's plates),
rent useful for research workers on problems of vis- xnd the Eldridge-Greeou Lano-*r, Test scores are ana-
Ion and iliumination. Given with the underlIying fc ra- lyzed atid discussed In terms of relative merits of the
ulae are a correction factor end detailed directions tests. Modified procedures foi testing with the Royal
for use. Canadiani Lantern are suggested.
T. G. T. G. Rt 2



124 in2
Farwaorth. D.. & 2eed, J.D. STZ:43 AND__ Ceeaa A.. & L5O-7erk, Xb- 41iCO&C! CJ

_0 L~l~ AS 4 VS I' FO COLOR ViSION2 SAFNTO PT3N~~ ZIEDT
color 6~nSp , 6.26y. 2943. 2 pp. 5,,Ir~A.~ ~
NewLondon, Coin. psychol.)

To eaine the Wui in Lantern as a Sulitable test To obtain Information on theg relation between ac
(or' colore vision. 75 morsels and 25 color deficients ciuraicy o" v~sual interpolation and the nui~cr system
were tested using a variety of cominations of size .-:'J;sned to ca.ilil narkers. eleven naval radar opera-
of apertures. -, Iers of light filters. and brightnesses. tots 4stindie'd *.he Position 0i a number of short sits

Oath. darks and light surroundings were used. flecom- scattered in and concentric 1-ith a patte-n of four

micidatists as to the value of the Lantern are nade by equa-ly spaced concientric circles (scale markers,.
caIng the test results to scores on four standard Eleven numertcal scale units were tested-tOO0 to 10-000

tests for c.'lor vision: pseudo-iaoclromatic tests. yards and 2.5 miles. Relative errors of estimationi
"_'1ick Ap..slosokp. "Iya Canadian "av Lantern. and are analyzed Into two comorents. constant, and var-
Farnsworth Olclotmus Test 1140. Operating character- rable errors. Differences a"on scales are discussed
istics ate also discussed, in terms of num~ber Preferences.

T. G. I. It

3.25
Ymwsaowta. D., & Neead, J.D. THE U1 ?OF

MENIi fRIILUKINATION ON TE COOR INlutai T.CJD. TAJ ?9O~1E) OF VISION is
?SSIO.-isoCIONATIC PLAT83. Color Vils PINT AT NION ALT TUI . LOOdout Better-
Rep. No. Sip Jan. 1944. lOpia. Will Se mrie5lnlfO ?blalfS 1967, l!BPP-
serh]*bUS Nwal Ssatuwe Aee GARDOGIIAP11 13.

130
125 Thit book deals specifically with visual problems of

This is a study of the effczt of illumination in flight in. the stratosphere or upper limits of the tropo-
changing the relatiors between colors, with particular sphere. Following en introduction a series of investi-
reference to consequent different I chznjes in color gations are reported on: 1) effects of changes in *n~n

blind (deuteranops and protenopes) responses to pseudo- sity and spectral distribution of sunlight at high alti-

isoclarometic tests (see Accessions iZI. ;22). Conclu.. tudes; 2) physiologiwlchneafctgvibity f
slams dran are applied to e particular plete in the objects inside 'the cokpit; ard 3) physiological factors
Navy test in use at the time of this re,,ort. affecting air-to-air visibility. A discussion of the

G. 1. Rt 3 problems of glare (contrast measurements, discomfort and
anoxia) rnd search (empty field myopia. dcacwenodation.
fixation pattern, other problems of e~qtY Visual fielo)
presents a comprehensive view of the problem as a hole.
T. G. 1. it 98

126
Parswaorth, D. TMC EFFECT OF COLREDl~ LENSES
UPON COLOR DISCRIAIAT'!ON.,._NRL Color Vision
Rsp. No. 9. Sept. 1945. l5pp. Medical 131
Research Lab., U.S. Koval SabmetwE- Dellenbach. X.M. THEl ELASTIC EFPECTs AN
lirlzio s, Coon. OPTICAL ILLUSION OF EXPANSION. Auer. J.

Pa th1., 1953, 66, 634-636. (Vn. o?

126
To determine their effects on color perception, six

If comertial types of sunglass lenses '.rc subjected to 131
six laboratory tests with results from only two re- This note describes ank optical illu*.ion observed4ported: 1) Farnsworth-Munsell 100-Hue test with and .with- from a moving car wherein the broken painted lines (as
out goggles, and 2) a Ilquid "edge method of matching wellI as other objects) dividing traffic Waes on a
filir colors in a bi-part field. Subjects were 20 young highway arc observed to grow in length, at first slowl,
Navy men with normal color vision. mesn scores on the and then rapidly, as the observer approaches them. The

F-M 100-Hue test are graphically presented and methods illusion of expansion occurs under many conditions of
of specification of color for sunglasses are discussed. speed, illumination, color and length. An explanation

..It 4 of the phenomenon is offered, although no experimenta-
tion data are cited.

127
Farnsworth, D., & Reed# ... CO:IPARISOi A11iD3
EVALUATION OF MEtICANl OPTIC,1L CO. Boynton, R.N., & Triodmon, M.)!. A PSICIIO-
PSEVnOISOCHlRO!!A'IC PLATES, FIRST ANDl S..COIID PHYXSICAL AND ELECTROPHYSIOLOGICAL STM'Y OF
EDITECMlS. Bul~ed. X-480, Rop. 55, :Zarcb 1954, LIGHT ADAPTATION. J. ox* 10 a Dbo., 155,
12 pp.# lUS Navel Medoal Research Laboratory 48, 125-134. 0ontz;ar-Eot vn-155S.Tesk
New London, Conn. Fer2, Psroj. NR-140-159. OJ!D grown U.

A127 134
To Investigate the comparative reliabilities of the To stuody the course of light adaptation at scotopic

first and second editions ot the American Optical Com- levels, two experiments (two subjects each) were per-
pamis Pseudo-lInochromat Ic Plates, a group of 410 men formed using two types of response: I ) Intensity-dis-

(28of normal color vision, 112 defective color vision) criminatlon tnreshold, 2) lb-wa:'e component of the eiec-
was examined and their resultant error scores compared. troretinojram (ERG). Experimental conditions Included:
Fsstors In the anssly~is were: differentiation of normal 1) luminance of adapting stimulus about one log unit
from defective color vision, ease of memorization of above absolute thr'shoid, 2) variou, adapting intervais,
test piates, and ease of administration. Recoesnenda- including negative ttest flash preceding adaptation on-
tions for certain corrections In the second edition are ,set ) intervals, 3) 30-minute dark adaptation, 4) from
made, two to six experimental sessions, Stnsitivit1 data are
T. G. ,iven and discussed in terms of current theory.

G, 1. Rt II
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136 140
Bittersa, N.S., & ?rochol. P. THE =_E1O!Z-"iAL flake, L.W., OuGrilor, W.L. THE SAM=C 0?1J V!71ICAL AND H!OIW11?AL III BLIND~ AND SIVETTM PRKSUTING VARIOUS 11UN3S 0F DISC M
S'JBJECT-S. &~er. J7. PsTh . 32953, 66. 593- STRIPS 0N SCALE READIlrG AiCUACI. . M.
602. (Urivers~ty of-Ti__. !Vo7 1951, 42. 356-366. CoulTrcT11a-

CrIL166 rojNo. NZ-784-ODIS HOP. NO.
1J6-1-Re 3" .I1 2Davis* Canter, 0m,

To investigate the relative : ;*rtance of vitual
and postural cues in spatial perception of normal in-dividuals. orientation to the vertical and horizontal 140
in 22-blind and 22 sighted subjects deprived of vision To study scal-! reading accuracy as affected by the
wese studied. Subjects adjusted a rod to both orienta- nuaber of discrete steusi presentee, 16 subjects made

tosin an upright position and with body tilted to readings on an orstru.ant dial for 5. 10, 20. and 50
lft and right: h~alf uf the adjustments were iside with different positions ef a pointer within a single inter-

left and half with right hand. Average de-iations and polation interval. Two szts of instructions were given:
lateral discrepancies of the settings are analyzjed with 1) to restrict responses to given values, and 2) to

refeenc to he roblrs.report positions as accurately as possible (numbers
reernc to thpoles from 0-100). An analysis of accuraci in'terms of mean.

square errors and of the amount of Information trans-
- mitted (information theory) was made and implications

- for scale design were discussed.

137
Boynton, R.11., Bust., W.R., At Esor' N. J.kl
RA.PID CHANM! IN; FOWfAL SESITIVITY :ISSULTING
P1101 DIRECT A1.D ILDIT IEC- ADAPfTING STIMULI. 141
Z; W-t Sc. Amer., 1954, 44, 56-60. Itehier, 1. AUDUIOY SJIDAlCE SUDIES. Contract AF 61
uontract'Zonr-TW05) * 0RA7 niyersity of (514) W8, rpFOS Tit 5S 43, 1956, 58pp. hEAP Ali! lesach
Rochester. & Reveler&anentCciard, Parls, France. (Ir~stitut'fur

exper1mentel1e Psychligle der U.versitat innsebruck,
Insbnzck, Austria).

17To measure (central) sensitivity changes associeted W4
with adapting stimuli, intensity discrimilnation thresh- To investigate factors ;rnvolved in auditory guidance
olds of a test-flash were determined by two trained sub- (- '.stacle sense." "~facial vision") a series of studies
jects before; during, and imwmediately after the onset were conducted. A method was developed by which obstacle'
of two different adapting stimuli-, 1) concentric witlh sense could be measured and 267 persons (four to 85 years
and., arger than the foveal test-flash, 2) presented at of age) were tested with and without a guidance device.
a glare angle of 180. Luminances of adaptin3 stimuli Physical and physiological optimum conditions for the
used wera those yielding the same test-flash threshold "ideal" guidance sound and guiding device vierecestab-
at "zero" adapting Interval. Log luminance of thrtsh- lished. A further group of 13 bWind and 27 blindfolded
old test-flash Is shown as a function of the adapting persons wearing a guidance device were given intensive
Interval. These results are discussed in terms of the training and the results evaluated in termsof the values'
stray-light hypothesis. and limitationr of-training. And finally the relations
T. G. 1. Rt 13 between auditory stimuli and facial sensations whin oc-

cur in connection with detection of obstacles were inves-
tigated. A theoretical explanation of the findings is

138offered. G. 1. ft 47) Halsey, Rita M. A COMPARISON OF THREE RE-
THODS FOR COL0R SCALING. J7. ontSoc. Amer.#
1954, 44, 199-206. Contrac I5Toli6T;7 142
proj. Nasignation. No. Nr 507.4*?0, Rep. No. Lschins, A.S. THE AUTOXIMEIC EFFECT AND
266-1-176. ONR, Naval Research Lab., Systems GRADATIONS OF ILLUMINATION OF THE VISUAL
Division, JONi Hopkins Univ., Paychol. Lab. FIELD J7 Pen cho2., 1954, 50, 29-5'?.

McGill triv., lnDsop * 0o Lsyohol.

38To construct perceptual color scales and to in- WTo study the autokinetic effect (apparent ;movement
vestigate the amount of agreement among them, each of of a stationary light in a dark surround) as a factor
five observers completed three experiments using three of surro~unding Illumination, 220 subjects observed a
different methods for yielding scales: successive bi- continuous stimulus (dot of light, In a field of vari-
section (equal-interval scale), color matching (inte- able illumination (darkness to /0 foot-candles). Oral
grated just noticeable difference scale), and absolute reports by the subjects of latency, kind and amount of
judgment (equal-discrlminabillty scale). Constant movement, changes ;n the surround, and the "cease
viewing conditions were maintained, mixtures of yellow setting" point (that illumination level at which the
and blue primaries were produced by filtered light, at stimulus became stable) are given and discussed.
conr

t
ant luminance. Scales arc. constructed from the Rt 10

data and corretpondences among them discussed,
T. G. Rt I5

143
LuchIns, A.S. U11 AUTOKTN'1!IC EFFECT IN

139 CENTRAL AND PERIPHERAL VIb.LON. J !n

Halsey, Rita M., & ChApania, A. CHHOMA- PsZchol., 19yoho, 5,3-4 GE UI
TICITY-CONFUSION CONT401RS IN A COMPLEXPsah2
VIINO SrTUA':, I. o. Soo. Amer.,
1954, 44, 442-464. loi~iraot Uori-166,
Proj. V-swsat.i.:s No. NR 145-089, ReP. No.
166-1-179. CER, Johns Hopkins Unive, Psycholo
Lab.

139 143
To determine color confusion contours when many To compare autokinetic movement In central and

heterogeneous stimuli, spatially separated, are In the peripheral vision, 25 subjects (dark adapted for 15
field of view at the same time, twenty subjects matched minutes) observed a stationary light st~mulus Imbedded
a standard color ($8 distributed throughout the CIE In a box with dark surround, In positions such that the
constant-luminance diagram) to an assortment of col~rs stimulus was I) directly In front, 2) to the right and
(342--171 In each display) arranged In a displaY.n View- just barely visible, and 3) to the left, alto barely
Ing coniditions approximated those found In certai corn- visible. Extent, rate, and kind of movement are do-
plex display situations. Contours drawn on the CIE scribed for all three positions, Differences are re-
diagram show the percentage of tln..s various chromsn- ported and dscussed, with need for further invastiga.

kticiles were confused. Practi a) implications for col- tion Indicated.

or coding are drawn from these data ft I

111 17
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only kece o athi zie WI m ~tl o details capable of locatio toy direct instrcto..s In-
formation imporantf t1a e Le..letbm of no details was 4.stribmted rmmemimeg shari
pmaps of .. ~ca e. All relevant v1'"al ar4 aual clues were presentsed sial-
tasmeaftlyv Ia osery ems. rtamlties; for alteracact of attention wem curtailed.
Thirty-sin subjects wen rwvauly em~ped so -4 e eruameal conditions. OWd -.0z
pieup tbot we qiv ^ differen instructions Om gromp was told the., relevant Worfetw
tim would always apear simslzaseesslr, *&ile the oider yao~ w" am altaked this infor-

mmtn.m iheoan~r of soceessfiully located S;aimlgameoss pairs ofatev:0 pesented for
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ofr atersectly located Itemm sos less then 50 per of a the possible ;to=$- Tlere
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the .snstrcted" mod the *%nieStrmcter" yeas Tr. "-sistructee~ grou did ruot lean
on tke course of the a" immo that all relevant material wes presented sllcneosly'.
Viicantly more cerrect coreletimus were me* With the visual material than "W. the
aditory-. it wae concluded that successful division of attention did not eoc.-

12

1106
nowray. CJX. SIMJLTAN0WS VISIGU AND XMlITION: THE DETCTIDM OF EIEIAENS I1ISSIMS. FlOR Ott,1-

LUAWM SEENCES. J. emp. Psychl.. Oct. 1952, a.I(4). 292-300. (P'svehological lAz-. Unaver
sity of Cambridge, Cs.bridem. f-g41-10.

The relative per-formance or vista and audition under conditons of siumultaneous stioula-
ti" a nestigated for rapid scanning tasks considered to exhibit i. lees of difficulty

The Ss were required to detect clevens missin from alpitasets are numeral sequences when
such sequences were presented sir-olaneously to the two senses in one Or four combinlation$ -

j visual alphabet with auditor; alphiabet. visual numeral with auditory nuneral. visual a!Phabet
with auditory numeral. or visual numeral with auditory alphabet. Perforn-Ance on the sinul-
taneous trials wa* comared with ronsimultaneuus performance of the $ams conditions.
Analysis of performance wias made on the basis or two tines of errors. rhese were errors of
amission, or deleted elements which mere not reported as nissing. and errors of comission
which mere elements reported as -.issing which wnre not in fact missing. The following re-
j~ts mere obtained: a) For nonsi-multaneous operation evre errors of om*.ssion were made with

the lphaet squences than with the numeral sequences. Pore auditory then visual errors of
ontaslon were cosmitted with the numeral seawences. b) For nonsivultaneous operation 46 to
5 times as sms.errors of comisii were made with the auditory sequences as with the vist'al
seguences: c) increase in the rnunfwr of errors of omission f-on nonsimultaneous to sinus!-
tantous trials because of the conflicting nature of the Paterial was .n4t sig-uificsastly
greater for one moiality or the other: d) Increjie in the ntomber of erro-s of commission
from nonsimultaneos to simultaneous trials wa- significantly greater for the visual trials
than for the auditory. (HKlAS)
it a

14714
Riggs, L.A., As'zlngtofl, .. P. & litliff, F. Sloan, Louis* L. CONGENITAL ACP1ROILATOPS.Al

)iTIONS 0F THE~ RETINAL TIZAGE D)UHTXG PIX"- A REPORT OF 19 CASES. :. 221. Soc. Amer.,
TTOc1. 2. Gr. :M Amr. 1954, 44, 515-321. 1954, 44, 117.128. Connt 6-IY
pr'j. mi-27T359p '-ontract 117on-358. 9.'!P gn Jo~ii5 Hopkins UnIT.

Hrcres U, 111,

147 148
To extolore the extent to which steadiiess of ret- Studies were made of the visual functions of 19

ina imaje Is acieived during fixatocn. various methods subjects Itaving completu- and partial achrorsatopsla
fo- mearuring eye movemrents were examined critically. (congenital total color blindiness). Data and discuss-
Using to method involving plane virror attacisnent to Ion cover. 1) fkrdlngs of the routine ophthalmological
contact lenses In conJunction with a multiplier photo- excamination, 2) color discrinulnation data with descrip-
tube, eye-nrovements for monocular fixation on a black- tion of the simple crulor tests used, 3) course of dark
dot fixation point at center of a bright field were re- adaptatioo after preadaptation to high luminance, and
cordeJ. Data Are qiven for typical excursions of the 4) the significance of these data for diagnostic pro-
retinal Is-go during various exposure intervais from cedures and for visual theory.
0.01 to I second duration, arnd are interpre%.-d In termis T. G. 1. Rt 20
of effe,;t on visual experimettatltn.
G. 1. R 19
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Ise
This experet in falhnuing-tracking dalIs with

changing from lnatural" to "uNoratural" displey..cantrol
relatioships. with blocks of trials alternating between
cate and the other. Eight grows of ineaperienced own In 15ta
basic training at a military Installation werer subjects. TO Iintvstigaze the nature of individual differences
30 in each graow. Each am received 20 0.8 sinute 'rlots in perception of orlentatin o bject. IncItlas am
buat tie I gt of time blaces of trials wes different for ow baA-. in relation to uWight apace. three stand-
each group (.2. 4,. ar 8). Controls *vWda display In ardized test situations involvinga conflict bijamean
thme ieee direction they were turned. or tme Alpoai visual and Pastm~ral determinants of the perceived ap.
Tine-aon-target scores are reported, right More administered to $;dbjects of both sexes and of

. Rf. 12 varying 091eS. Results. expressed In degree of devla-
tion Of settings from the upright. are analyzed and
discussed in terms Of consistency. stability. awl gean-
eralitY olf the individual-s wede of Perception. sex) ekr MD ~xS?~151s ~~fm differences. and developments; patterns.

AND Z&RLY DARK ADAPTATION. 3. cp. Soc.
Amer., 1953. 43, 798-803. Contract IWri-
166, Proj. So. IN 507-470, Rep~. No. 166-!-
114. 013, JohnS 3011)[1111 U~t*.

To determine sensitivity changes of the liSht-adap- Ca

ted owe just preceding. coincident with, anii immedial ely '8 g I4-'
after the extinction of the adapting light, immin'.ce 0i
threshold measurmn ts were mile to a White stimamus 1.C
in diameter for six subjects, foveal and parafoveal
positions, With 4evLrhl adapting luminance levels. Ue. : ~

Trsoddata ar icse ihregard to thi tho Z A 3

retical implications, -a

T. G. 1. RI14

I-. C. n
40 0 -e

0 0 a-
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Brtlett, X.R., & M~acleod, S. EFCT OF 0
KLASH OD FIELD LUI~NANCE UPON HUMIAN RZAC- 09.
TION TIME. J. 2p.t Soo. Amer., 1954, 44,e ~
306.311. Cootraet lio i-SWOO), PrOJ. No.

142-032.~~' 0oatClee
___ 4~" Soo.

V 1 1 z
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152 Is m e';
To determine the effect of flash and field lumin- *- i 0 0.

ance upon human reaction time, two trained subjects re-

Intensity and under varying conditions of signal flash >. r-:i~
adbackground field luminance. Two retinal positions. .- ~ q uleCo

foveai and periph~eral, were used. Reaction Lithe was 1.2 -
measured la milliseconmds from onet o~f signal to man- I ' 7
ual r-icost of switch. The data are sumimarized graph-. Ja 0 L. E,

icali'y and an equttion describing the function Is di.- .r ! "0. - C- 2

T. G. 1. R 8 to a "'
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Lail.*, fton AW M 1asin-z. D.._sat am ma"
MA r e 7049 a11111, Uaiais~gto 25, D.C.

This articnle Is a prepublicatiom, aaft aid Is sup- To deotrate the application of the IRNwmties
paled to be cited or refarenced only with witten per- ses to a simple visual perception and to discover
mission of the chief. audiovisual research divftion. the PAMoiFAm ount Of Informtion that Coe be assimi-
mmI. To disovuer the value of stu multiple ameeples lated Using a Particular viseal cods. stimuli. Zpasting.
io training film. learmieg to road micmter setings of one or mre dots do a plane. ware ampoed brief ly
"ae sought with various experimetal film. Three 40- (0.03 seaee) to pobjoots requirod to Irerodce the
umos. six examples. or either of those conditions location of dots am answer Sheets. Beta awe scered In
along with soplmtary, Instruction ad four additional torm of the &wn of Inf101ation (bits) transmlttad
examiles. ors preseted. Thrty-w classes totalling free screan to ans-er sheet.
130 basic Air Force trainees were tastedan amount T. fts
learned from th~e film. For cent of mterial retained
undr the various conditions. influence of difficulty
ot -mitorial. and ,*f Intelligence of traineAes are re- 11
ported. There wre discussion and recmdations. 0 16 . WOR! 0N TI!IUIAUO*I. NOUM.

Jan. 1w953.l sati Couslf!l91
ComIttes AzoisArbi4 a.

1161
dor*" S.D.. bdlipi 116, a Smith, l.A. 6

FC111111is uin wax..f sn I TY JL*In To explore the feasibility of decimal notation of
2011111211110 U5O SIM 3 = 0 ANDu, -isual acuity and a standard geometrical graduation of

IWA!1CK. hs. =a0.09.6 ftp. so. test letters for International usae,. a special can.
2S4. Seot. Arms. 23pp. XWoafoem ittee from. the Amrican Committee on Optics and Vis-

Deres ~ ~ OA ofO VY V.4n.m aI 6 !lPyilogy studied both problems, and their Inter-

ak.. relations, In the light of present experimental and
Nvid gaows"se" NowTA~is.theoreticai bates. Conclusions and recommendations are

Made.
T. G. Rt 23

157
To Investigate the relations betwee size, brignt-

netss. and location of stimulus for scotopic (night) 162
sensitivity in the dark adopted eye, three trained Lead*1l, N. ZFFECT OP FORMX 0l THlE LiRGI3I-

observers mode Judgment& for stimuli ranging In size Lif! OF NUHEERS. Caad J. PULIchol., 1954,
from 8 to 25 minutes diameter presented for three se- 8, 77-79. D.R.LE o. D 77-91Ug21. De-
conds at four distances from fixation, on four radii Yanse Research :Sdica1 Laboratory.
(up. da. nasal and temporal), with brightnessos be-
tween 25c and 125 mill imicroleerts. Sensitivity data 162
are expressed as size-brightness linens and are dis-. TO investigate the effect of i'Oo on legibility of
cussed In terms of generalized relationships, digits, a new series was designed using triangular and
T. G. Rt 9 rectangular components so that the forms were as nearly

as possible like "normal" digits. Wi1th a little prac-
tice. subjects recorded each digit as It was presented,.

ISO singly and under low illumination (ten foot-lamberts),

iggao, L.A. U=TRORETINOGRAPY IN CASES for a ;00es of the new design, the Mackworth. and the

OF 111G1T BLUDUSS. Aw. .3. Opta. 1954, tiound series. The percent correct recognition scores

SMpart 2, 70-78. Contract 1Y7iii.558, Froj. are analyzed for each series and compared for legibili-
11-1L40-359. 9111, Brown Univ?. ty.

1. It 7

/16
Duseic, R.D., Teichner, W.H. 9 Kobrick, J.L. EFFECS OF

ISO 'HE ANQILAR RELATIONSHIPS BETWEEN THE OBSERVER AND) THE
Since the alectroretinogram as a clinical test for BASE-SJRROUiI OF THE STI.iJLI ON RELATIVE DEPTH DISCRIiINA_

night blindness has not been fully established. this TION. Rep. 232, June 1954, Lipp. UiSA uartensatter
paper reports six cases (three of congenital night, Research 9 Develosmnt Ceinter, Ntick, Pass.
blindness and three of retinitis pigmentosa) studied by
this method. Electrical response data of each is con- 163
pared with adaptoneter data, and the usefulness of the To investigate the effect of the angular relations
electroretinogram as a disgnostic test is discussed, between the observer and the base-surround of the stlwmu-
G. 1. At 10 lus on depth discrimination, fou- -ubjects nae judg.

nent& of equoality of settings -I a modified Howard-
Dolman apparatus. Analysis of the three variables
(viewing distance, eye-lavel height. and frontal-paral-
lel sicope of bass-surround of targets) is nae and dis-

159 cussed in termss of their effect on depth discrimination.
159 M .C UM IOSCNERIGD Practice effects are noted.

Willams A.. SGGETION COCERINGDE- T. 6. i. A 10
SIRABLE DISPLAY CHARACTERISTICS FOR AIR-
CIAFT INSTRUMENTS. Contract N6ori-71, Proj.
20-L-1, Proj. Designation 11114184-003, Tech. 164
ReP. SDC 71-16-4, July 1949, l7pp. §DC lHerrmn, C.C. & Mageo, J.F. OPERATIONS RESEARCH FOR
OXR, Port Washington, N.Y. MANAGEMENT. Hary busL,R.,sl. July-Aug. 1953, .aU(4)1

100-112. (Massachusetts Institute of Technology,
Cambridge, Mass.).

19This report discusses display characteristics for b4The Use Of Operations Research as a tool for mm'age.
aircraft Instruments which determine speed and occur. minnt Is discussed In this Paper. The essential fee.
icy of Interpretation and use by the pilot and other tures of this tool are defined and the basic concrepts
operators. Topics considered are: the role of the psy- (the model, the measure of effectiveness, the necessity
chologist In this probiem, the pilot's task as both cor, for decision, and the role of experimentation) are dis-
puter and servo, and discrimination and manipulation cussed In detail, Operations Research Is then distin-
behavior. Suggestions for optimal characteristics for guished from such other services as Statistics, account-
displays cover legibility, predigestion, the moving 1g, marketing research, engineering and Industrial
part, and Index-control relationis, engineering. Finally, administrative problems and the

1. use of Operations Research In solving than are dis-
cussed.
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1!ji - t This report Presents the papers road and subsequent

I ~ 2.discussion at a symposium on electronics maintenance.
W . I IR E O The major theme was that of Improved maintenance through

mainenace ecodscalibration, replacement, and re-

pair era simplified and gearad to the military personnel

and training subsystem. The general discussion topic

was "How can engineers and humi~n engineers together Im-

prove the design for equipment mintenance?" Topics

included uniform data-collecting systems for criterion

failures, maintenance handbooks, a criterion for maln-

tainability. and trade-off curves In the various design

a. re . f23
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ibis peper clarifies the oning cf boom conduction In hmrsg and defifes th tpe of
booe candectioP. lbs 3 types are labyrinth bow conduction, shell bowe lodatlea. nd cli- -

nical bone wdactio. Labyrith bhef conduction Is indsp&mut of both the state of the
alld!e ear and time vibration of thme lower Joe. it would be at Ideal tool Par the diageosis
of nerve deafness were It not for thme fact thet It !s bard to neasure, woom Ini noma sors.
ShallI bone cocdoction Is concerned wteW tow womditbca of the middle oa (eg. presece or
absence of ossicles) but Is Independent of the vibrations of the, lower jaw. Clinical 6Mn
conduction Includes both these :ype. and In addition It Includes hearing produced by thme
relative actomts of the lower jaw.

172 176
Nttrlok, B.G. WK~ W. 7 1 TO 11272- 3Icdeaus, L.A. A ;2EhhISM S11.MY CF TI E F lBIS CF R]E-
=i 0ui LEVLLS -17 -1 cm-Fu:3 DAM= ?ZiiTI) (IIS AS A RAICTCI CF DITESWI DZU-M Cf RIE

J.Ot- j .. 7IIFcb 195. ik, 223- SPOUSlE A=C Y.AO Proj. 509 020 0007, lk35. %-1!. 52 4.

22C-ontbt --Or-558(c0). Pro *. 3a Jan. 1952, 5pp. 1WA V. ceossa & 11.cst Ekils Reearch

11.0-036, MR. !orId. 3tate Univ.) Lh. ackland AFB, Toy.

172 This report Investigates the belief that in early
To investigate Intermediate 4k.-* adapattion stages of~training it Is desirable to provide greater

- ~(changes In sensitivity of the eye as a result of oy- accurc tolerances then will he reqwired In actual per-
4- Ing frou high luminance to levels between that an can forimancus Two hw~tded eighty-ight basic training air-

plate darkness). threshold measrmnts (foveal and am- 'ea grean l ight in one colmn with a "Job WWlck
parafoveal) were mae an three subjects during the to mstch a red-lIight in another culmn. The three ex-
course of adaptation to four intermediate luminance perinetal Snoups differed in the uamut of tolerance al.
levels and to darknes: The theoretical and practical lsdi aiga"ec" ettil olwn .

ipolcatons f te daa ae dicused.mediately after training were the sm for all groups.
T. G. 1. It 6 with the true placement being reported. Results are

analyzed by groups andl by scoring (tolerance) areas of
one. two or three laws.
T. G. R 5

Bilodiau, L.A. 9 Morin, R.E. PROFICIECY ON THE P.EDESTAL
SIG0ff WUAIJATICMI TST WTH AMC UITHIUT TfE TUACKINGa
PIPPER. Pioj. 509 020 0007, Res. Bull. 51,27, Dec. 1951,
7pp. USAF Percmoitual and Moter Skills Rlmiparch Lab., 7
Lacicand AFB, !ex. uilodeau, E.A. A FURTHER STUDY OP THE EFFCTS OF TARGET

SIZE AND) GOAL ATTAINENT UPONI THE DEVELOWIEIT OF RESPrc~aE
173 ACCURACY. Proj. 509 020 0007, Res. Bull. 52 7, Feb. 1.052,

Ninety-six airmen were sutjects In an experimen, 5pp. USAF Perceptual 9 Motor Skills Lab., Lacklard AiB,
testing ranging and tracking performance with and with- Tex.
out the tracking pipper. They practiced for 12 trials
per day on five su~cessive days. Tine on target scores
for ranging, tracking in azimusth, In elevation. and in
both, and for triggering are reported. There is c dis.
cussion of the results and possible explanations.
T. G. It 6 177

This study is concerned with the factor of target
size In acquiring accuracy in a motor positioning habit

174 with visual stimuli--using a lever to position a green
Bilodeau, E.A. DECREME1NTS AlND RECOVERY FROM DEREMENTS light to a corresponding fixed red light. One hundred
IN A SIMPLE WORK TASK WITH VARIATION IN FORCE REQUIREXENrS forty-seven basic training airmen were divided into 3

/1 'AT DIFFERENT STAGES OF PRACTICE. Proj. 509 023 Doolf groups; one group had a one-lamp target, with accurate
Res. Bull.1 513, Dec. 1951, 6pp U FPreta knowledge of restilts. The other two grouips had a three-

.,orS. Resarc Lob, Lcklad A~lt ex.lamp target, but through restriction of reports of "cor-
Moto Sklls ese'chLab. Laiclnd AE, ax.rect". one of these received fewer reported Wmts than the

other. implications for the importance of target size

174 in training are discussed.
As a part of a larger project investigating transfer T. G. At 6

of training In motor skills, the factor of physical force
in the performance of a simple manual skill was investi-
gated. Four groups of basic airmen (total, 160) turned
a crank for five minutes of Initial practice, and after
a 40 sec. rest, three minutes of final practice. Each
group had to exert a different amount of force to turn 17
the crank. Data consist of number of crank revolutions 17
per 20 second period. Analysis in terms of horsepower Lincoln, 8.5., Sismon, 3.R. 9 Decrow, T.W. THE FYFECTS

and tud of ertin etres o perormnce re lso OF PRACTICE UPON DIFFERENT CCU1PONENT M0VOEErS IN VISUAL

reported. The results are of Interest In connection 1RCIG Pec.t M.S11210,Ec., 1952, 4(3-4)9
with the coto component of equipment and manual skills. 123-131. (University of Wisconsin, Madison, Wisc.).
T. G. At 4

175
Bilodeau, E.A. SOME EFFECTS OF MODIFICATION OF INFORMA-
TION ABOUT A PREVI3J5 RESPONSE UPON THE ACQUISITION OF
TWO LEVER POSITICING HABITS. Proji. 509 0DWI.0~, Ras.
Bill. 52 1, Jarn. 1952, 7pp, LISAF Per entual 9 Motor
Sktls.Research La,a~, Lackland AFB, Tex.

175 178
These experiments investigated the effects of alter. This study discusses the analysis of direct tracking

noting practice on a visual positioning task with cor- Into Its components, and analyzes data reported from pro-
rect knowledge of result!, and on the "same" task for vious experiments. Rate errors and Positioning errors
which the "knowledge" of results Included a constant er- are considered separately. Time-on-target scores are
ror. If the subjects compensated for this constant er- analyzed, with target speed and amount of practice is
ror, their response was reported to them as correct, variables. Conclusions are drawn about tile effect of
Two hundred basic airmen were divided Into a control practice on the component movements of the direct visual-
group ane, 4 experimental groups. Each of the 4 experi, pursuit tracking task,
mental groups had reported to them a different constant T. G. Rt 4
error, Within-period and betweea'-perlod trends In scores
are reported and there Is a discussion of the function
In the learning process of the modified and unmodified g
Information presented.
T. G. iR 2
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179
2-1aory. A.L.. A SftEtIUwiE AP~alT Of MIX FMI1KUG IN TEIS OF PAINAILITY AM I xCTI W.
Aft 180/52. 1%52. lpp. 1491;90 fmtycholoy aesesecl, V.,;. nXD. Cambridge. England.

This paper Presents a Modl of tralat fwjtioft ill terms of. p Poailistic indmetlee
mecs~ae. 6bjoctlwss to cvpjte, ledicz:or.) 0*,des of t.,a~o fmoction are given. Next time
eeudel is developed and apld to Peception. Ieeronrs, aid personaelity. Sam Gper$e. s
desioned to test this model act uggested.

Poplar. 3.8. lIIE EFFECT DF CURATIC FACTUS a TVE PER-
FOW&CU OF SKILLEDTSKcS BY 1~ 206M lN LIVING 10
7W TRPICS. 3. A TASK OF MOSE CODE mKIPTftg APO 155
53. Feb. 1953. 19",. MLG4L jaa1@GLL Applied
Pst.dmology Research w~st. Psychol. Lobm.. Cambridge.
Ensland. (Uihuversity of Malaya. Si 0*01e).

208 To investigate On~ effects of air tomprasere sees
?epiep,11.D5. ?izr-FREXT OF CLI 'ATIC FAC2VS perforanece I. reading Mrse code, 12 physically fit
03 TV-= PER._K=W&CE O? Si!UT Ttsrs Dr Win.g MAe. accustomed to I ive In the tropics. reed aid
TAJ.0 BEiJa~ D !UJVInC Z 157hE Tootics. I. recorded stinderdized Mors. code massages for 12 three-
A TAMi OF C-MillIC'JS P LiT!3f ALIGIVE - hour periods In air tempratures of (dry/wet hijib)
FW IR= 1. ALW 153/63. TJa,. 1953, 2Opo. 80/70, 85/75, 90/110, "58. 500/90, mid 105/55' F. The

eial iiearch Cotuzioi1 ApPlle4 ?sychsol, number of errors per message is analyzed with respect
. .1t. ,aycbTraV, Ce brldllo, Z.giaf. to air temerature. rectal tonerature. maeat ltps.

time of dpy, recent practice and reports of ;jective
comfort.
T. C. It4

183
To determine the effects of air tempeiature upon 18

performance on a tracking task ipvolving mcderately D~e Haven. P. THE SITE. FREQUENCY AND .'JIGIROUSIESS OF
strenuous work. sixteen physically fit young Pen. ac- Wh.iF SMA'!4D IY 00 SIVIS Or LIGHTPLANE ACCIDENTS
customed to living In the tropics, performed the task Contract M6 our 264 1a 2. July 19455pp. M. (Medical
at air temperatues (dry/wet bulb) of 75/65, 85/75. College of Cornell Unmiversity).
93/83 and 100/50 F. The performance score was the
time integral of Instantaneous pointer nisallgnnent. 188
The relation of this measure to air temperature. rec- This report investigate; causes of injury ang
tal terperature, loading of the control handle and survivors of light plane accidents; end Its relation-
previous practice is discussed, ship to crash force. cockpit construction. and safety
T. G. A38 belt design and restraint. Results are analyzed in

terms of "pattern" of injury, the relationship of
severity of accident to Injury sustained, and the re-
lationship of safety restraints and cockpit design to
amount of injury. Suggestions and recommendations for
further investigations are mode.

MacMt.orth, N.H. CO ZL'AT3TO NDI .C
FMhOZR MWW:1S- FlEW ;2lD L.ABORl.TOJRf 5W!LES.
.IlU 173/53. -- sr 1953, 25 pp. l711edio1leerc
Ci..noll, Applied Psyohol. Res. itiTnTd6 189
Iag ff d. Pepler, R.0. THlE EFFECT OF CLIMATIC FACTORS ON THlE PER-

FORMANCE OF SKILLED TASKS SY YOUN EUROPEAN MEN LIVING
IN THE TROPICS. 2. A TASK OF CONTINUOUS POINTER ALIGNMENT
EXPERIMENT 2. Apu 154/53, Feb. 1953. 2 6pp. MdicalRe

Thisinvstiatin wa unertkensearch Council, Applied Psychol. Research Unit. Cambridge
184Ths nvstgaionwa udetaento determine England.

whether the effects of cold winds upon tactile sensitiv-
ity are ameliorated by habitual exposure to cold. The 189
two-point threshold and the vibration threshold of the This experiment was designed to Investigate the
index fingertip were meaS~red during exposure to air effects of air temperature and humidity upon perfor-
temperature of .-l6 to -25 C. and wind velocities of 0 mance on a tracking task involving vigorous muscular
and 4 mph. The loss of tactile sensitivity In men who activity, end to assess the adequacy of the Effective
worked outdoors in a very cold climate is compared to Temperature (E.T.) Scale as a predictive iWax of such
that of Indoor workers. A similar comparison is made effects. Thirty-two young men performed the trackig
between the results oltained in the course sf daily 2- task at terrperatures of (dry/wet bulb, 79/74, 89/64 F.
hour exposures to -151 C. of men living in a moderate (E.,T. 12-5

0
F); 85/80, 100170OF (E.T. Z9.5

0
F); 90/8 9.

climate during the winter and during the summier months. 110/75 F (E.T. 84.5
0
F); 97/92. 120/85 F (E.T. 92.5 F).

T. G. R 13 Perfor'sance criteria are analyzed with respect to air .
temperature, humidity. Effective Temperature, physics!
work load, physiological reactions and subjective cont-
fort.
T. G. R 8

186
Miller, 3.8,, & Folley, J.D., Jr. RECW9CENDATIONS ON
DESIGNING ELECTRONICS EQUIPMENT FOR THE JOB OF MAINTE- 9
NANCE. Contract AF33(038)-1292i. Proj. 507 008 0001. Batet190,&Goa.D...TEEFET FHA
Res. bull. 5I 33, Dec. 1951, l8PP. USAF. Air Training SaRtEtt, ON J. META PERORNo C. THE EFFECTuS O9,2 HEAT
Commnand, fLuan fifAL~rtU1~1*11 Cetr Technicail ~ ESO ETLPROMNE ~t86 u 93 ~p
Training Research Lab., Chanute AFB, Ill. EliafEIOLReerhCmits Great B. .*in.

186 Igo.
This report presents a detailed discussion of the To Investigate tle effects of heat stress upon

problems Involved In job maintenance and maintenance anticipatory perception. and judgment, 16 subjects pei-
training. Such aspects as the following ore treated: formed a test requlr'ng then to predict hypothetical
the prediction of maintenance requirements, the collisions between aircraft diagraimed on a card. Thc

e ssential aspects of maintenance training, the Psy- performed under 4 environmental air te~peratures (dry/
chological components of maintenance, the design of wet bulb): 70/60, 80/90. 90/80, 100/90 F. The re-
equipment for maintenance, and so forth. Suggestions sults ares analyzed in t., mns of the test card para-
and techniques to be utilized In the solution of meters and the piiro, .. ltemperature.
maintenance problisms are presented along with a din- T. F5
cussion of the relevance of these methods and techniques
In the fornmulation of 4n efficient maintenance train-
Ing program.
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et al. HUMAN BODY SIZE AND CAPABILITIES IN THE DESIGN
AlI PIftATI ON OF VEHICULAR EQUIPMENT. 1953, '19r,-.
Harvard School of Public Halth. Boston, Mass. u *

-4' In10

1.- 12-2

C. 0.9 L C 8-C

Xi- 0 CU #-I

u A. .cu
-St'U>0 005'

6 CL 0 C Uvi

20.This manual applies the knowledge of bod siZe ane 4
capabilities to the design and operation of land vehi- .47.o

cles. Chapter I discusses the problem cof Integrating the 0 * j
man and his machine In terms of medical and operatiovsi ~ .. I'.-50

apcts; Chapter 11 considers solutions to this problem ~ 0 UUS

by use of anthropometry and human capability data. Chap- C COOc 4 - V3'

ter III presents the general principles for designing 0 3 10- U

controls and instruments in terms of the operator's job; 4. V- .c
factors in the working environment and exmpies of design 0 12 ~ .

an alyses methods are described. Chapter IV reports do- u I C 5
tailed design characteristics of numerous machines. > 00 R' ." , U.0 m0.
Chapter V summnarizes the aims and principles of the hura., 0- 15- I
engineering approach to vehicle design., o M .'. as a .-

1. .3- 0--
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Sox,;on, M., Malone, F., & Farsworth* D. j, . -

THE RIFFECT OF ULTRAVIOLET RADIATION FROMI
FLUORESCIN LIGHTS ON DARK ADAPTATION AND c: ~ .

VISUAL ACUITY. Bu~ed Proj. NM4 003 041.38. q~ U -
01, iiRL Rep. 169. Dec. 1950. 9. 301-317. C .~ 0

09 - -me.'Medical Hissearch Jb., U.S. Navlel Sub-
marine Base, Now o~oCn.4.

205 41 C1

To investi~,ate the effect ot ultraviolet radiation atz 11:.C
from Illuninants of twenty footlamberts (highest bright- 0 Xi 0 1

ness level commonly found in submarines) on dark adap-
tation and visual acuity, two experiments were run with
two sub !, cts: 1) threshold measuroents -o.re taken over
a four-hour veriod after pre-adapting one hour to each

illuminant: iluorescent, ultra-violet shielded fluorcv-

cent, and incandescent; and 2) visuui performance task
(Woston Cancellation Test of rings, gaps of .84, 1 26.
and 1 68 minutes of atc) were pertoriod under same con-
d it ions as above Dark adaptation ctirve, and mean acu-
ity scor es are presented and discussed
T 6 R 5
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Edamrds. W. A1MIIIT SIZE W AFTEAIMCES U1L O1111140- O .d~g 1'
110115 WFRDUCTION. Amr. J. Psychol.. July 1953. 66~ e4i 3 ~ C~
(3) 44".'Ss. (jaims Hopiins University, laltiweo . Z I - -

1tj .Z02 0 0 0 Z1 Z

This~~~v~ exeimn tete t1e preic;o tha the 1p 4 -1 - 3.-1. 

Thibsexption t tugatedctepion toe tatO t. a- %o* ec;C u

of ete size of t the tiawe ol euain csia at 2 ob.2; 2.C0

everyw itnel dilo uiosfn dutn the posittn-ufckune eution- ad C C" 3C .o

alterfac siye;ftisv old afteriImage pro ction igce -41q -~*s~
fer uold rom5 se., to se.2 ifdn ss S n abiit t-o w ner . l.
pret o dit b v ieinge ase rigilc eldanstetd the cwara- -0 '

ater).teda e re aferagie byojanaly nist vrance. j . j~ *t;
technique and discussed relative to Ewmert's law. T. It9 51 .2- _ - u "C

211 0,u. W.-C
Corvey ENgineering Coqpany. AIRCRAFT ROCET GRCOUND I..c . 4

HANLING METHDS siJm. Contract AF 33'616) 3117, 'A W.. .. 3-~ s
0ACTR 56 92,My 19569 46pp. COY& nainea1m n
rAT ,n Alexania~i, VA. a. e . 4.

*c Z .2 5 ~ L 4

11To evaluate present grud .adigmtosand 0.0 004,
.4Z -1 ue a 10

equipment forfolding fin aircre.,t rock~ets loaded Into 3! 3 CC- Igo 2e
aircraft, a program of otsearch b-,s conducted Including J51 - .m
Ianalyses of reference materiel; 1) observations of 4- ,O( u a u-~

existirg facilities, aircraft, rozkets and their handling i i -0, 13 si-382 -9 .J0, U 'R 0
procedures, equipment and tools; 6 ld Al interviews with o C 10c2S 7-.1 0E * ,O
Individuals involved in the ground oo\In operations. 3 u.e

UC Lo- U00 & 0
Evaluation and reccemendations for in-'r,.,ementS are given 21S ~ ~
for rocket packaging and shipment. rockel. storage and
procesing (bulk storage. reedy service sttage, trans-
port equipment), and aircraft (fighter-bomrbi, and Inter-
captor). 215
1. a 21 Johns Hopkins University. PRESENTED AREAS OF AN AVERAGE

I:~I PRCNE CHINESE INFANTRYMAN. Contract DA 36 034 CRD 375RDt
ProJ. TB 3 0238A, ProJ. THOR 111 6, March 1952, 5Opp.
Institute for Cooperative Research, Johns Hopkins UnIver-
A1x, Baltimo.re, Md.

212
Kilpatrick, F.P. (Ed.). BIBLIOAPH OF BOCKS AND)
ARTIMlES REFERING TO RESEARCH IN HUMAN BEHAVIOR FRODM 215
THE TRANSACTIOXAL POINT OF VIEW. AZDENDM ac Studies of the effectiveness of weapons for attack
1954, 4pp. Psychology Research Center, Prinction flj of ground troops require knowledge of the target pre-
vasiy PrInceton, N.J. sented area. The average presented area of a typical

Ch'nese Infantryman prone on the ground Is given a
*,nction of the angle of arrival of fragment or biil lt.
% 1d War I dimensions of the average United States In-
foi,,ryman were scaled by a relative stature factor to
represent those of the average Chinese Infantrymsan.

212 Some applications of the results are suggested.

This Is an addition to a bibliography of books and T, t; f. a 3

a rticles concerning human behavior from '.he transact-
ional point of view (based on Ames' visual demonstra-
tions and perceptual theory). items in-Iuded refer
to varied aspects of behavior.
a 36

217
Verplaanoks WS. A BRIEF EXPERIMNT ONi THE
LEGIBILITY CF' THE TDC UNDER SEVERAL CONDI-
TIONS 0P 1.' 0IVINATION AND ADAPTATION. Pulled

213&Sugr Pr 51 A-7-) Fia Re.Flood, M.M. (Cba.). SECOND ANhWAL CONFERENCE OF HUMAN MaSre 1? Po. X-19(eg75, lal Rep.rh oarmn,
ENGINEERS, COLUMBIA UNIVERSITY, 9-10 SEPTEMBER 1954. .S March rk 1945,, ff#. Lj~ o Rsearch Conn. e
ABSTRACT OF PROGRAM- l7pp. hJMO ficeof yaal ReseArch, US*Sbt'fa iJ iL T o n
Washirgton, D.C. (Institute or esrc inthe Manage-

Ment of Industrial Production, Columbia University, New
York, N.Y.).

213 217
This Is a collection of abstracts of the second an- To Investigate the loqihilily of the Torpedo Oata

nual "Conference of Human Engineers" sponsored by the Computer (TOCO under var'c'u& cordiltions of adaptation
Office of Naval Research. (Sept. 154). Papers are sum- and Illumination of the stjbm*-Ino .4onning tower, two
marized which deal with the deveiopment of training de-. measures of efficiency (tiro 4od t'ors) were obtained oil
vices, and appiications of human engineering to specific six subjects. Conditions or -v-adc,tatlon and conning
problems, such as optn-pit mining drag-line operations, tower Iilumination were 1) ;5 N~nutes n red-illumiua.
design of airplane indicators, simulators, and systems tion and same Iiiumination f"r ia redilnj, 2) 15 min-
analysis. utes outdoors and red illumina.,*o. fe, !, reading,) 3) 15 minutes outdoors and whitt )liun~na1lon for read.

Ing. The data were analyzed to t,:v the efi.-ct of the
adaptation and Iliumination condit!,ns on p.r;,rmance.
Recommendations are Inciuded.
T. R I
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OC.5qeg 221
09 4 •". Dittamr, Dorothy S. G Grebe R.M. (0d1.) IMD6lC*C OF
I& a . PIRATIO . Contract 1 33(616) 3972, Proj. ,

Wa It Task 71601. WADC ltR 58 3529 Aug. 1958# 403pp. 5
- . G& - Wright-Patterson APB, 1hio.

4 TIvIsion of Biology and Agriculture,. The National
to E -1 , Academy of Sciences, Tha National lssarch Council,

Washington, D.C.).

3 ~ SI * •This report presents date an respiration for man,
""S - Q- other animls. and plants. arranged In tables. graphs,
% 3 a .E charts, and diagrams. The materiel Is organized into 14

a 0oZ . categories: basic physical and chemical data. basic re-
2R - I i : -,spiratory anetomy. lung volumes and pulmonary function.
- 2.2 30- blood respiratory characteristics. erythrocytes and re-

0 . o o ospirtooy pigments, mechanics of breathing, artificial
0, .. o e-- respiration, effects of exercise, effects of various

a :2•4 V U= concentrations of Inhaled gases. effects of drugs, other
I~ - C'Vema m

factors affecting respiration. oxygen consumption (ani-

a ,. t2 me! orgar.isms). respiration (animal tissues), and re-

_' a '= spiration (plants). Six appendixes and a detailed index
- ,. are Included. Bibliographic sources are appended to
_1 ~ 'each table.

T. G. 1. Rt some

• g ;" Davies; J. THE PROBLEM OF BACK FRACTURES DLRING EJEC-
TION FROM ISAF AIRCRAFT. PERIODt I Aug. 1949 THRU 31X W 0IARCH 1956. Publication 2 57, AFR 190 16, Jan. 1957,

- C ,. , , Diectort Flight Safety Research, Office
uZ of the Inspector General, Norton AFB, Calif.

- 223
C ;To determine the frequency and causes of back frac-

>uo tures experienced during ejection escape, a review of
,e 1e .[ 0 ejection escape experiences over a seven year period was

made. Reports from the personnel Involved plus other re-
12 A € lesant data were used as bases for recoendations toward

reducing these fractures and for proposed research and
development here.

, SL; 4 0 I. l 0- Roscoe# S.N., Smith, J.F., Jchnson, 1.E., Dittnan, P.E.,

e '. € ot -- - -;.I at &l. COMPARATIVE EVALUATION CF PICTORIAL AND SYMBOLIC
"C " , c-uc>- VOR NAVIGATIOt! DJSPLAYS IN THE I-CA-I LINK TRAINER. Con-

e o C.-- o ! •tract N7OM 291, Rep. 92, Oct. 1950, 01,p. CAA Division
Z ' 0 " 4 :; of es.archz , Washington, D.C.

. io + -- 1!:;i 
" 

-- Jce 2To evaluate a pictorial as contrasted with a sym.jj S e-ca S € _ 8 -ll bsic VOWA (omni-directional radio range) instrument
j C - - c2 - display for facilitating the solution of navigation

- problems, both private and Instrument pilots partlc-
' -- X- 5 s e >- Ipated In a series of three experiments In a I-CA-I€. 9 Vi • r.----- o 2 'Is a- Link Trainer. Results are given In terms of the speed
eIt > - -and accuracy of solutions yielded by the two types of

-- I.- v •- displays, with attention given to practice effects.sin no I, .-- > - A technical description of the displays Is appended.
S- "2 > C c €T.G.1. R 4

1 C UU 2- 36 0

!e oem Q; --- 2, C - L 6- ..8 . 25 L3N Specia Devices Center. BIBLIOGRAPHY OF HUMAN
- C . EN3INEERING REPORTS REVISED I JANUARY 1953. 1953,

-- C 0 Ul - u 23pp. USNi SpeciAl Devices Center, Port Washington, N.Y.

- e.-m u m

,, . ... V. Q - c
'z a SO 225

C- u - This bibliography lists the human engineering re-
055. n C C - -- i~---- ports Issued by the Special Devices Center. The period

4 - . ->e sow <e0zz covered Is from 1946 through 1952. For each report the
following Information Is given: author, title, rate of
Issue, classification, and report number. Titles are
organized under broad subject matter titles: learning.,
motor skills, perception, voice communications, extreme
environmental factors, systems analysis, controls and
displays, traInInl3 devices, and general.
R 362
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I' I0 N.. PE1POW CE OP A PRECISE PM.TIOf]NG ASK.
_ . ,l Z - o'o,, PrOJ. 6-95-20-002, Reop. 268, Apr'i 1967.|-- o *0 - lOpp. AM, Fort Knox. Ky.

*c 2U 0.:11

0• . 6 = 1 2 1 1 1 z 0' 2 3 5 T o n v e s t i g t e t he i n f l u e n e o f I n t e n s e n o i s e a n

0. . Do H !, _ I performance of a ores fatiguingl task. ten'sukjocts

-- a - .. o were required to raw to certain standards before. during

If__ , , _ • eedecibels ambient noise (control exposure). A trial con-, 9 t I I exhaust lon* at 50 strokes per

C -- minute. Perfosnoce was recorded by precision potentlo-
0- 0 a meters activated by the rowing movemnts. The data were
010, c L: 

b  
c Uo studied by analysis of variances for changes attributable

W . CZ 2 U: - .Z to noise. The pssible significance of the findings is

0 w , U c 0 U a.

-o U "'c ;O go23
a. 30 % o Z:- c 0c ..,5 4..;. THE 3PM AND AiCIRACY ITH
- -a - • . 0 - WHICU SIX LINEAR ARN NOVEMT CAN BE VISUALLY
o _ 0 D . I ,--FFOSITIONIM FROM TWO DIFFERENT CONTROL LOCA-

S, TIONS. ProJ. 6-95-20-001, Ree,. 260, Narch

.1957, 4pp. AIML. Fort Knox, Ky.

Z CL ot
-

. , . a 00 ,- 236
L 7 . 0 ' g- u o--° % : To investigate the speed and accuracy of linear arm

ze 1 2 0*.. movements. 10 subjects mowed a short rod Into and through
. o-0 a m • -a metal cylinder until cortact was made with a switch at

, -. orear of tube, using a right-hand cotrol. Variables
a . -€a. m -a studied were: ') direction of movement (up. down. push,
V: - o _ 58. Z4aZeo pull, left. tight), and 2) location of control (in front

-up- e - of right shoulder. on center line of body). Performance,

- .0 -go's Z . - recorded after four practice days. was measured by time-

.- -o c - ;n error scores (times when rod touched side of cyl in
cc. der). and total m-vement times. These data were studied

" .1 8 O 4 , 0 It a e by analysis of variance techniques for differences due
to experimental variables. Recommendatlons for opera-
tional equipment design are Included.

T.. C. 1.RV - --

237
.- o . ,- -. 5 Loeb, N. ME EFFECTS OF IITISSE STIMULATION

-S 2. , ON THEERCEPTION OP TIME. Proj. 6-95-20-001,
S. .. , . " Rep. 269, June 1957, 9pp. AWRL, Fort Knox,

--a o 0 - -,
-. ,. e237

2-* • -4c Ky.-

6 .U 0

Mac 19 To determine the Influence of intense sound end light
5. i e .1 C- upon judgments of time intervals, an exploratory experi-
. 0 O 0 e 2 9 0 • 2.2 ment was conducted requiring 27 subjects #3 make succes-

z 1  I - IS - i 1 slve estimations (with feedback) of ten- and three-
minute periods by thrr..lng a toggle switch. Successive

0- .- a judgmnts without feedback were then made by I subjects1 - o 4 4 In one hour sessions In xhe presence of 110 decibels
--. S>, X o -- noise with normal Illumination, 80 decibels noise with
3 o ': o1 intense Ilumlination, and 80 decibels noise with normal
.... Illumination. Subjects ware engaged In working a jig-a i f&X. 3 0; • saw puzzle. The data (mean estimations) were studied byi : - €- "o- nalysis of variance technique for olfferentlal effects

U- a I due to the experimental conditions.
, 2 3 T. G. 23 8

o. e o- , DeV1a, 11.0. ILIOGTROM!OORAPHIC FACTLORS IN
e, • AIRCRAFT CONTROLi THU RlILATION OF MUSC;ULAR

TENSIO TOIROMNC. Rp 5-2,De

-9 u ..0 .. A cv'. 1956, pp. "A

-& 2 .. 2
-S 0 0,o . 3 0

U 238
[. o, , o € - . This paper presents the background for and roviews--3 . . ! - " the results of a series of studies dealing with the ways

SIy which muscular tension affects the perfomnce of A
task. The studies ware organized around the problem of

learning how concurrent responset affect each other.
Their design was based on the hypothesis that an exactelectrCyographic description of each of the responses

1taken sinly makes it possible to predict what happens

4 when they are conbined. From the experimental ata.
further hypothesis wss then derived°-that there ere pat-
terns of response, detectable by electroyographic re-
cording, which will facilitate or "'bit other re-
sponses according to their similar..
01 22

..... ... .~~Ii .i - 2. . .. _



LIP? 2U7CLMLIF Proj. 7-83-01-004-- 35Se -4-

mental -Jrotact1o~a Resew.rh Dialso.. Qu'a-w-u 3 C'
mste! 3eseaweh & Deweovuet Contae, c

Todvrie"od r he use of th E*-e~

fork luft truck enoutered in actual aoeratiag congi- 1l 24I
tioms. an operational aealysiS ws coneducted. Thae pro- 0i .2 H.

*~ -. St z .
ga10"rs. planing persmml and oprating pernmel 1:. 0-2 c-_lf
fielol visitS, to cam~cial users of eqaipan end to Arny, C.. -..c wo,
mrcises; ad ! rarj gt.Sercb. Factors cosidered and

analyzed ere: job :,3 1- perfomned. personnel and 1jerfor- G ~..
meece problems id- as* of axi- ng eq4Jimmeaa:. and special U
charac~eristicc - f cparating p~rt.,ael. Spcific proble , . _-21 G, _w =w

av ase t- -jWi.ed and recommendations for further IroWv 40 I
areas I-1802=hownenieaangpqad echoical studies jresented for G,

both indl.- iaproaaents and for broader future E- .
changes. T. 1 0
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?olkwuat. G..C., & 6*Wrrn, S.W FLMT0

(Pm?! EVAWLATION. Coatract X60_- 22525. CL-2. -

Prj i145-993. (OU) Joint Proj., Rap. 16. .~_

Ma 153 7p. US. Na iA2nAT1& ao. .EC-- 5 ~ a
Zdiigm, . s f St7in Peacoa w, C, 00 . 1=.~-C

-j !" I- * 1. a!
c~~ -6 ~S

- *AO00. a
Eight different Flight Deck Noise-Esclusion Per- -. C , V_- ' -

soamel ([DAN Helnets were tested under 3 general - 4 0 1,! .
sow~d coaditicas to see which structure osad conpo.i- ell ~ Ca&. "m
tion has the best noise atteruation qualities. The co - .0 a* oft .0 a=
eight helnets are ranked as to effectiveness.
1. T. G. a
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Serib=ose, R.G., Capbell. J.T., Birc-haus, A.H.. Ducm-. ura, . T. PSI'ftCM0GCAL xATiiEIL!TYs lNES-1GATICS
T.., et al. PILOT St'.OY CK THE AXWXT CIF CRM-.l-. CE Cr Mh'CP. VISI:zc PERF- cpx.ri. P1. 21 0202 0005, Rep. 4,
BASIC XLTIAa WWE33BZ YA-Mo AFTe BASIC TRAEIING. Proj.. Sept. 19M 

7 pp. ;;SXF S:Irol ef Ms!~o edicir
29544100, PS R p. 93. April 1952, 

9
-,p. USA Pe.rs .- l B:ks A:-,, Taex.

S , Adjuar. Gereral's Office, shizg.o.
D.C.

249
245 This experiment is related to the problem ofthe

Retention for subject matter taught In basic train- effects of aging on adaptability to changes ;n ontor
I" was studied in 186 enlisted sen who had cmp leted performance requirements. The AFSAH Pursuit Confusion
such training between one month and eighteen months pre- Test. Model A was used to study differences in a
ceding the study. Scores A-re given for Basic Military airror-vision task beteen preferred ard non-preferreo
Subjects Tests, and retests. Results are aialyzed with hands: subjects %ere about 20 years old, basic trainee
res ect to the variables of perforkmwe on original airmen. Initial learning tines, and -transfer (mirror) S
tests. interval before retest, and type of poastbasic learn;ng, both unilateral and bilateral, are reported.
training of subjects. There is'a discussion of inplica- Clockwise sd count-crlockwise notion are studied. The
tins for basic ullitary training, results bear upon the precision of this technique for
T. the measurement of age-related adaptability.

T.G R8

246 250
14cr-ocks. J.E., Krug, P. & B-wlus, D. TP!.?YoW FOR MiTI- Dereaterg, V*. THE T;Ii.!!iG EFFECTIVILESS CF' A TANKC
AIJCRAFT ARTILLERf GUN-r-. FIA;L REPRT. Contract 495 : ILL TRAINER. iiJJ O R 3, Fec. 1954, 28pp. Human .e-
(01), Husan Engng. Rep. C 495 0.1 1, Aug. 1952, i17pp. scurces Resarch Off'..e, Geore Xashn-no Unilve-sitV,
US); Sgac!al Devices Cenver, Port )ashionton, N.Y. %sh!-:oj . D.C.

Tl-e.purpose of this survey on Army antiaircraft
marksmanship and gunnery training is to recoimend change
in training and use of training aids to imrove marks-
manship and make the program more econom;.. , A detailed
survey was made at various training establishments i.nich
included activity analyses for the various gunnery sys-
tems, description of phases of trainlng. and lists of
training aids. Discussion of results includes advanced .
indivi*L.,l phase, unit phase, and post-cycle trining, To determioe the effectiveness of the Tank Hull Train-
and training in civilian components, ROTC. and National er 3-T-3 as a training aid in teaching 1) starting and
Guard. There is a detailed e.position of futurts research stopping procedures, 2) driver's Instruments and controls,
plans. and 3) track and suspension system, four companies of

i. basic trainees receiving tank training were used as Ss.
A performance test and two paper-and-pencil tests were
used to m.asure the effectivenes of training received by
three methods$ Army Training vrogrem (utilized 147 tanks

247 for practical work), the traner, and an inexpensive mock-

Barcn, A.M. PE.ANENT WORK DECETS IHI THE PEf CPJ.AICE up of the Instrument panel and driver's controls of the

OF A PJRSJIT TASK ARISING FRCM SNGRT PER;ODS CP MASSED &47 tank. Evaluat!on of training effectiveness was made

PRACTICE. Contract AF 33(038) 13214, Proj. 509 020 0001, on the basis of test scores and in terms of man hours,

Jan. 1952, Spp. USW Perceptual & Motor Skills Research tank hours, and expense of method useJ.

Lak., Lackiand AFB# Tex. T. G. I.

01

This experiment was designed to study the role of c * U c 6 > - .
reactive inhibition and conditioned inhibition in learn- o x n. o-- S w-0 uC

ing an Epicyclic Pursuit Rotor task (keeping a stylus on - n *,* * -C
o moving target). The distributed practice group of sub- u %_ 9, . o 3 ,V 0
jects (who were college students) had thirty 15 second . o-

trials separated by 15 second rests. The massed practice c0 .> , n co .- oo- o 0 &- e
group had no rests between trials, but both groups had - < op .V 1 c 01 1 U
five minutes of rest after every six trials. Time-on- ci c .0 . . . -" - 1 0 : 0

target scores are the measures used for the analysis t 3 M - - u Z q;= .
WONA n I. 20C au- oconditioned inhibition effects, and reminiscence: influ- >.r C M c- I C 0. • -

?s oence of practice schedule. and of level of initial per- - U ' ..- o z 0-. .s 2,
formance are examined. 0u, *oo1--o.- .I"-
T.6 R 7 . . . . .... M u..

.1- co a ,s A . ,,.
stay ,o, 0.). = zE-

. 
o.

'90 .- ;' ,. o0 0 >. 0- 0-

248 0.a..9" U >

?. >. = :~ I > o0. - o

Rad, L.C. SYNTHETIC TRAINING DEVICES. HMM 200/I Appen- Wo 10- Q V> a V" 0-..0

,'U .0-.. I, . * ,ocm , ._o

dix, June 1951, ppp p US Research 9 DevelopmentR- L .- Beo. o * o C C e 0 1 ouo

Washington, D.C. (Department of Psychology, Tufts Univer- 1 •
sitt Mdford, Mass.. Ut c . = -

3 -u " 0'- .0 o. ,-0 8- e- 0
Ic cc c a 0 U.'1*

- 0.. o .. ~
00. 5 ±E W 0~ ~ m a Q

80 0, o. 8 Ui. § *cc . .
.1 I. .0 Ucan . '

248 mcL M .
This paper reviews pri,%Ipies concerning the design &nU,- 0. 0~-.2 mu~ M 8 . 0 ' 0

and use of synthetic training devices. from a millitary C CA C.o0 cc % "V E S
and psychological point of view, appraises therte prin- c:5~ . L0

M C 0 0 1 M

ciples, and recommnends research and administrative at- 0. 1 - U Cc0
tion with regard to gaining the greatest valuc from these 0 1~S~ X
devices. The difficulties involved in predicting how U 0'. no c 0

ohtriigon devices will transfer to the operatiol 0 0. 1 10 0 0, no.U

stainare discussed, with respect to realism, know,- u. 1 1c, OC* 0.17 T8
edge of results. etc. trainer efficiency and practical-0 -oC. c c .0. - L Lc

ity from both a training and an over-all military point c:~ 0 0' '.0 1c .
of view are treated. u04 ICJ-E~ 5~..U
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Molf1.. D. TIM USE AND D95IGNI OF S1VflIC TRAIW FOP Xeeker, .. C""n.U R.Ly, & 3SMUabeu m .. D.
MILITARY 7IONIiG Ow Rep. 5246, Jauiy 1945. 36pp. STUDY OF COMICATIOR tx nIGE'4VE AflhEUT
USAF1 Offic ofSteifcbsoihbDvaeNs- V0S hEWDS. ContoaCt DA-36-M39.se-64469,

ingtom D.C.PrJ. MS23 RaP. 8, Aug. 2956. CA, Cadn,

255
This report is one of a series providing research in-

formation laading to improved dessan of Signal Corps
voice communication systm used in high-level noise
environments of armored vehicles and hal icopteriz The
dats, reported hare concern the construction and testing
of er muffs to provide noise exclusion asd the testing

252 Thsrpr umrrs tepyhlgclpi- of three headset- arrangemts for suitable transfer
Thisreprt asrzes...thepsyholgicl pin- characteristics. Attenuation ampitude and phase

ciples whuich should be observed in the design and use of measurements were made with the subject facing the sound
trainers. Attention-is g;ven to the characteristics of source. The noise reduction achieved by the test of the
good tirainers, the usei of trainers, advantages of train- muffs was cowred to that of an electronic noise re-
ars over real equipment. the evaluation of a trainer. ducer alone.
and planning and designing a trainer. Frequent reference G. 1.
is made to experimental data. T~o appendices list var-
iows specific trainers studied or designed! by the pro- .:; z
jects of thi Applied Psychology Panl. MWM. .
T. G.3R37 TO n0 c .-

ca . ' 0eo

00 1~ -z
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Miller. P.B., Follay, J.D., Jr. 9 Smith, P.R. JOB ANl- C~ S 0 _. E 2
11CIPATICU PROCEWRES APPLIED TO THE K-1 S'ISTEi. Ccn- 9. owc we.c

a Co 002 9"0
tract AF 33(039) 1292, Proj. 507 006 0001, Tech. Rep. s.

uak., Chanute AFB Ill.n Itrei ute fr eserch, W . -2 4 -
5320W, ly1, 3C pp..
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floohn~, AJ. A FC11ATCI OF Tit P== OF SrIUW VG-

3. Z F p - . TZVAT10CE IN £1 ETSMWCAL SCHOOLS. Rea. Bull. 51
~ 2 aU17, Aug.. 51 2op.. tuwswh Te -1ca Troimfea Asatch

.. Canute AFS IIl.
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IL a C Ss A Atheoretical formulation of thelprabieof student

~wo -mmotivation In formal learning s ituations Is presentad in
-~ ~ u -term 0 f Lewin's Interpretation of field theory. Wlithin
*.*0 24 **** Cthis framework motivation principles are reviewed and an

~-4 E-Sa anaysis is maede of stivational problems In Air force
2. technical schools, butilizing responses of 157 students

s; e 01 at 2 AF schools In 11nondirective" Interviews. Several
0 W research studies are proposed.

1. R 20
.ca 0, 1 4

700 5- 60
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1 )e. -1 - Croagar. J.A. i& oetter m.P. TINE BELATiom amum SEAT

so 7& LOCATION AN PEFOVIE ON IO RIC ODGE TESTS USING
W.V.;~~~s LOUDSPEAKER AIIIINISTRATiIN. Pro). 7100, Task 77G14.

a .@4 6 ACR 5 6. Nov. 1954. 6p. USAF personnel aid

Trainint Remarch Center. Lacklaid AID. Tax.-

0 MC .3 -
3..- 00

0 Z2 Z;;!Z*;This study tested the effect of seat location on the11 oo Aptitude Test (SCCAT) and Army Radio Code Test (ARC-I). 4
&Z Z~i V -- 6:- h SCCAT as administered to 2,507 airen and the ARC-i

c: to. 2,314, using two loudspeekers in a 107-seat room. The
.3 Cscores from these tests more analyzed In two ways: vari-

6.1 mmi2-E' IUace of the mean scores for ach seat mid variance of the

Zsc 0c mean scores for seats grouped in terms of horizontal and
- .2! - longitudinal displacement; also the Interaction variance

mw- .- from--these tomethods was tested. Seat-location differ-
- C 'enc-s were examined in terms of test validity.

a-sg u- T.1.R

260
Siegel, A.I., & Stirner, 1.W. AN ZEHIWTAL 265
FLIGHT RVALI)ATZON OF PROTOI'YP SET CU3NlQ Berkshire, J.R., Burgess, G.G., lHarxe11, T#X. & Swanson,

ASSEBInE. Coitract 1111514-33411, Oct. 2956, R.A. A SIUDY OF 7115 TRAINING AND) ASSIGNMENT PROOL34S OF

D2p. Ar X" CrwEup t Laboratory, Naval SPB:IALISTS IN THE FAR EAST AIR FORCES. Res. Bull. 51

Al, 3xeietlSain AC PbladelphUa 26, Nov. 1951, 13pp. UJSAF TehnIcal Training. 'iaealSh

lann. liak.. Chanuite AFB, Ill.

260 265
To determine the in-flight usefulness of eight proto- To evaluate training in the States under the Air

type seat cushion assemblies for reducing specific dis- Training Command, and assignment to the combat area In
comforts and debiiitations on prolonged flights. con- the Far East. this survey studied a Population of 3105
parison data were coilected under actual operationalt officers and airmen at Far East Air Force bases. A Job

iong-range flight conditions. The des igns included I) and Training Questionnaire was administered, and inter-

variations of the present "standard" Seat, 2) seat pul- views in addition were held with 160 of the men. Spe-

sation of mechanical vibration characteristics, 3) use cific reactions as to adequacy of stateside training, or

Of new porous plastic (Trilok) and 4.) Inflatable rubber Inapplicable training, and as to the relationship of

ring. Each pilot (56) com'pleted a structured question- specialist training to assignment are detailed. A dis-

naire after his evaluative flight and was Inter- cussion treats the current general approach to on-the-
viewed to obtain further preference data, Comfort job training. and reiated problems.

characteristics (fatig ue, numbness, pressure. perspira- 7.

tion, efficiency) were analyzed for each seat and com-
parisons made. Design recommiendations are included.
T. G.

262
Kinsey, J.L. & Weybrew, B.S. ETIOLOGICAL FACTORS IN THE DISQLV'LIFICATION OF SUBMARINE PER-

SON4NEL. Buled Proj. NM 003 01.13.03, Rep. 226, June 1953, 40pp. USN Medical Research Lab.,

New London Submarine Base, Conn.

This report is the first of a series concerned with answering the question, 'WIhy--
because of wkiat personality factors, or adjustmant processes--does a person become dis-

qualified from the submarine force?" The data consist of a heterogeneous grouping of back-

groung factors, test battery scores, evidence of neurotic s-wiptoms. and onboard ratings andp
observationt. Much of the data are used to describe the disqualified sample as completeiy
as por,,,Dle. On the variables for which an adequate control group of qualified submiriners

arc available, several hypotheses are studied Investigating the usefulness of the variable

in question for predicting~ the qualify-disqualify criterion. Tile results indicate that over

half of the disqualifications are the result of Inappropriate motivation for the submarine

service. There are several predictors of this Inadequate motivation Suggested by tVia data;

for example, ittitude toward author: ty, ability to verbal ize, and the posstssion t.f definite

goals. There Is Somne evidence that some neurotic-like process may be involved In about 25%

of the disqualified group; another 10% may have had Such Sociological variables as instabi-

lity of home lift associoted with their disqualification; w.hile the data from the remaining
portion of the group suggest social withdrawal as a najor contributing variable.
ft 22
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266Lenascd, Dorothy E. L Niorth,, W.E. SENIOR OMMilcke.-.s D.D., Stoe, G.R. 6 Highland, R.W. A STUDY 0 TM CQDATthy A J DESCPPTI I. POj. W0? 015

*TIE P--=TICK CIF ELErC-MCS FJM&%Eh.ALS DM I13; SSIC OM C¢ETec.Rsp 52 10 DeP Tc. 5,lppo. SO7 O1M
RA.MR 1183"'4 C TRAIKIR. Cntact. F 33(03) 13611, osouxTesh Renarch Cente D c lni A9 9 Tex,

P.roj. 507 006 000, Rca. ull. 52 36, Dec. 1952, 31pp. esurtes arri. Canter Lackland AlB, Tax.
l FTechnilcal Tr CM-*.*esear"h lab,, Osazzte AFS, Ill.

C hi. S.,tUnversity, Coluxbs, Chio).
* A description of the job of the Senior Control Tower

266 Operator (A:r Force). Ol 0 list of the tools, equip-
The overall purpose of this research is to assess ment, and materials worked upon in this job are pre-

the usefulness of generalized technical training courses sented. Combined data, obtained from the application of
which teach principles, later applied in specialized five methods of job analysis (reported elsewhere). were
training courses. Airmen in training took a 22 weeks' used in evaluating the job schedules and assigning of
course in electronic fundmntals for radar mechanics. weights to each element of work and equipment.
During two months following this course, while the air- T.
men were still In academic, specialized training. reter -
tion of the fundaentals was measured by written examl-
nation. Retention scores. in relation to Interval elaps-
ed since learning, are given. appendices inciude details
of the examination, with statistical treatment of re-
suits.

269
Ericksen. S.C. DEVELOPMENT OF A LIGHT PLANE PRFICIENCY CHECK TO PREDICT MILITARY FLYING
SUCCESS. Proj.5o8 o16 0o00. Tech. Rep. 52 6, Nov. 1952. 45pp. USAF Hmian Resources Research
Center. Air Training Coimund, Goodfellow AFB. Teax.

This Technical Report describes background research directed toward the developmt of
a light plane flight-check. A flight-check of this type was required in research direzted
toward assessing the utility of a "preprrmary" light plane training course. This research.
currently in progress, will be reported in other Technical Reports. On the basis of the
research described in this report a light plane flight-check for field research use has been
&eveloped by in-service personnel. In the development described in this report, advantage
has been taken of past experience in developing flight-aiecks and consideration has been
given to operational realities and requirements in the administration and use of flight-
checks. Since such flight-checks tend to determine the nature of training maneuvers, the
maneuvers used in the flight-check for the light plane have been tailored in t-ras of

trequiranents for perfonance in flying the T-6 aircraft. This has been done in order to
maximize the possibity of transfer of skills learned in flying light plansi to the job of
flying the T-6 aircraft and in order to naxinize the possibility of predicting proficiency
in flying the T-6 from flight-check ..asures of proficiency in light plane flying.
R 13

270
Howard. J.K. & Pickrel, E.W. VALIDATION OF THE AIMAN CLASSIFICATION SBAERY FOR IMEN IN
THE AIR FORCE. Tech. Rep. 52 5 Nov. 1952. 31pp. USAF Human Resources Research Centar.
Air Training Coenand, Personnel Research Lab., Le.kland AFB, Tex.

The Airman Classification Battery has bes-n shown to have marked utility in the classi-
fication of nale personnel. Although the battery was developed specifically for use in
classifying male personnel, it also has been used in the classification of the increasing
number of IAF's who have been inducted recently. This use of the ACS has been necessary
since no other adequate procedure for the classification of female personnel was available.
This study, carried out as soon as sufficient data on WAF's became available, was directed
toward assessing the effectiveness of the Airman Classification Battery in classifying female
personnel. The results of the study indicate that, in general, adequate classification of
Wanen in the Air Force can be made on the tasis of tests, weights. and conversion tables
designed for the classification of males. On the other hand, the analyses indicate specific
areas in which the Airmin Classification Battery tests and scoring procedures should be
improved to render the battery more effective in the classification of females. F-r exsapi
the Biographical Inventory, as presently constituted, is generally not effective in the
classification of female recruits. Moreover. in classifying with respect to jobs involving

a mechanical factor the present battery is considerably more effective for males than for<4 females.
R 25

271
Rupe, J.C. RESEARCH INTO BASIC HETODS AND TECHNIQUES OF AIR FORCE JOB AALYSIS-I. Proj.
507 015 0002. Tech. Rep. 52 16, Dec. 1952, 68pp. USAF Huian Resources Research Center, Lack-
land AFO, Tex.

The relative value of S methods of job analysis: questionnaire-survey, group Interview,
individial interview, observation interview, and technical conference, was investigated. 12
jobs were selected and noncomissioned officers were selected and trained as analysts. Teams
of job analysts carried out analyses of jobs at 16 Air Force bases utilizing the five methods.
The relative adequacy of the five methods was evaluated thiough determination of the coverage
of job elements hhich each provided. Determination of the elements associated with any given
job was based on the judgments of a large group of experts who reviewed the eleme- s yielded
by each of the five methods with respect to whether they actually were or wer :t.. associated
with the job in question. Evaluation of the five methods of job analysis dgai...t this criter-
ion indicated that the questionnaire-sirvey methods and the group Interview method, in gener-
al, provideo less information on job elements than did the other three procedures. In terms
of amount of pertinent job information provided, there was little to choose between the indi-
vidual interview, the observation interview, and the technical conierence methods. However,
the data from these four jobs suggest that of ihe three most eftective prucedurts, the indi-
vidual Interview has important advantages with respect to man hours (particularly of high le-
vel personnel) required to obtain the job analysis information.
R 24.

, ,,,,r, 275
.. Floyd, W/.F. & W/elford, A.T. SYMPOSIUM ON HUMAN FACTORS IN EQUIPMENlT DESIGN. London: HI.FLewis & Company, Ltd., 1954, 132pp. (The Ergonomics Research Society Proceedings, Vol. II.).

1he following papers are included the anatomy of work, body sire and work spaces. body
measuremerits of the working population, chairs and sitting, the range and strength of joint
movement, the physiolog:cal effects of climate on man, heat loss by radiation and convection
from a clothed thermustat and from a clothed man, circulatory insufficiency in the standing
position, experimental studies of physical working capirity in relation to sex and age, per-
ceptual prcblem, involved in observing displays, the human response to variations in the de-
sign of a visual indicator, speed stress, movement and force in sensori-motor skill, and e-

iwent layout. (HE IAS) -3
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gestiard. G.G. OEVELOPfilT OF A CIECK LIST TO STUDY JOE TASKS PEWOtisED ZY £.-29 AIM~ANE AND
ENDIVE MICSRNlCS. Proj). 507 012 0003. Res. Bull. 52 31. Nov. 1952. l2pp. UJSAF Hiuan Rie-
.sources Research Center. Air Training Commnd. Chanute MD,.I I!.

A check list of job tasks performed by Airplane and Eaigi.e mechanics. AFSC 4.3131-1.
working an 8-29 aircraft has beer developed. The check list is to be administered to job
incwjuknts ane checked by their imediate supervisors. in cast of disagreement on le"I of
performnance for any task, the iiiuprvsor's response will be sed. Using results to be
obtained from having the check lists comleted by .meclanics and their supervisors at several
Strategic Air Cowmrd bases, a factor analysis will be accomplished to identify various
clusterings of tasks. Tie results to be obtained will test the hypothesis that those tasks
in the various clusters which will result from factor analysis will resemble closely those
tasks which compose tite groupings obtained by using expert judges to rate then according to
their apparent level of technical complexity eaploying the method described Its this Research
Blul letin.

281 285
Hirsch, A.S. TME EFFECTS OF IOMh-GE OF TEST REMILTS Ldwards, W. LEflDS FOR UT1MIG t=aRTAILTIES.
ON LEARIMI OF KE&NINGFUL IWkIRIAL Certract 16ORM 269. Amer. 2j. PsychQ1., 143tch 1954l 67(1)s 164-170. (Johs
thman Engrnq. Rep. SBC 269 7 X~,, Sept. 19W2 27pp. ; . WcP-r 'nisersi ty)I.
Spicial Dwe.rfes Center, Port %ashingtor, N.y. (Pennsyl-
vania State Colleges State Colleget Penn.).

25This note proisfs a simplification in tabulation

techniques for computing .sncertainties in binary data-
In addition, rethods fcr computing uncertainties In
certain kinds of non-binary data, are discussed.
T. R 4

81To determine whether knowledge of results %KR), pro-
vided by means of the Classroom Corrsinicator. would af-
fect the learning of material from tests based on the
contents of selected sound films, an experiment was con- 2W6
ducted. Learning was defined as retention of specific Forbes, T.W., Mosoowitn, X., & Vorgan G.

matria. t ws easre asa iffrece between two AC01.IPARISO1 OF LCTVER CASE-AND CAPITAL LET-
tests, the first accompanied by KR and the second three TE1tS VCR HrIHAY S*7GiS. ro
weeks later without specific awareness of results. Fol- Bd., (3oth Annuasl steetlngJ, 195, V00.0
lowing the: showing of a fim, a pencil-and-paper test Z355-373.
was given and ICA was presented in one of four ways to se-
parate groups of subjects; twio control groups had no KR.
Differences between the groups on a final post-test and 286
also between immediate and delayed post-test were analyz To compare legibility of lower case and capital
ed. Eftectiveness of the various methods for presenting letters for highway signs, 75 observers made 1939
KR are discussed. T. G. 1, individual observations of the distance at which

- ~ letter targets cculd be read under daylight and arti-
_-Q Cficial illumination. Other stimulus factors varied

W 0. Mewere: letter size (5 -18 Inches height), and fami-
0 U liarity of word patterns (from scrambled to a second

viewing of familiar place names). The results (re-
C; cognition distances) are distussed in terms of legi-

em 9 bility of the two letter forms as It varies with
0 height, width, sign area, and degree of familiarity.

7. T. G. I. t6

.J 0 0 . .1 2 -2

o~ o Gibbons, C.C. UJPLOYEE ATFITLEES AMD PROLUCTlVMf.
* ow 'ch. Bus, Rev. i No. 1953t 1(6), 4pp. (W.E. Upjohn

a.. 1! 0 .UM :.sstltute for Cc.rmnity Research, Kalamzoo, Itich.).

iso

- IC "C

00.
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0. 2 ce-UC*0 1
U .00* 0 This article discusses the relationship between pro-

I-' 4 Cductivity and cmniloyee attitudes. Suggestions are of-
0C & fered through which management should be able to Improve

a I..C 4u relationships with eeployees, such as kaieping the worker
':2 u t 6 >informed about the goals of the organization, encourag-

e~e 0 C'-'Ing wider participation by giving the workers opportuni-
V 0 ty to express their ideas about operations, and pro-

viding the right kind of leadership,

>-0

'.u ~~ CC

-o a 4-.0 -on-
C s .i: tC - , 1 1 3



-- 
I

__Z --* i - 30
V" - ~ 6' 6. -- i ! M, u1i t V - a - a

U c.. o_ . . .. , a-8 o

o .o _ - . _ . .. &

M Ct U -
t/t+ 4aj= .3.. o w . . +

•-- U. 05 + 19o3 .
- 0 - & 2 -.. - q. ;

.s-0 .Mpq --1o ..

.... 1, . - + il _ + =S S - . -
.+ ..o, .m. a..r

0 .-4 ,__| • - E- *li- -

fa-I O + 46l ; A ---

-. 9 .0:2

0 
Uc -l It, i- .2 

1 
IoR, O _,0 - -F . , ., ---- 0 to

o - - a 1 X

ii ~ ~ ~ ~ . CL -. ja -. C 0i ji. -- 2•. m -

p: o ... .....
.... ='= /. .,5,,3.o . a .US....3.,.•

0r .. .% 1 0; .3Z *1e

& 
u* -2U0~.6 

c 6- 
E

- , -•X. & -

a0 -- -a. - .- c* •+uk-

% ,
o. ..E..us a ..-

._0 or. . . . o .

-+++ +,-, ,,.--< ;+++ o . . ... . 00.+
dc 44-~'~ ME

-- •. - -9 -

0 E* Uo X '000 .a , -0 0It -E-- 1•1' .J-2 20D 1 usW "I -M =

0 I 6-a 9 X 6-U.' m:13 .-9 0- SO;W _ A 4 z a=+i .-M ; ...",. + - .... 't
ho* "o C+

05~ w

C -. *' o=- C . - 5

*.-. A r=~~~a a .

10 ....- ".' ,

2 9. 8 =+* J.- >0 _O U
A N O-E Oil AN an thM t -S OR 3i

S. . 9 8 - . -

ii . ....,c6 ....
When a nueri cal transformation of raw data is used 00

" 
0 € 6., -.- u 3 a.
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to oo- ZZj mu.
transformation may lead to undesirable and even highly 'a - .2

distorted results. This principle is illustrated wit -- -. 2an approximation method of fitting parabolic equatios U I ****-to experimental data. The usefulness of this method I U C N.ull VC 4 2 .1. 9,is discussed and Its limitations pointed out. 06 O . - -. 0 0 OE 11- 11T. G. R. 4 Z 0 - S Vo ao
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TURE F_.XTRE 2 . Phsics and :,ed,1oine of'te"'' -* -: e C-

.u ". . " . . . . .

UPyor C~g. NU'4AL
is revl'w of human tolerance for thermal extremes -- *"* ." *- " 1 * - csuesarizes br*Iefly the present state of knowledge with A 0 WI V Irespect to .he practical condltions under which extreme w * r 2_ .-.. -- oenvironment, are encountered, the relevant physical 0 .o . € .o 0 U - o 0. o

parameters of heat load, the biologi:al parameters of 1 0 c Uthermal effect, the durton of exposure and the cti E* a - ::.. e - ,> 2 - - o0 € €
vity being performed. nk, - "T--R..N A.- 
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".0Rosh, RO, & Urbnuki ET, UNIVERSAL 5 ue0-I~EDICAL TB IER ANID PULSE ST11I'ATOR. 48140- 10 O0 C,,4, . , . 0
to,.o,. p et ele ,M.r ,-i 1, Pub. st.i, 0 1 0l a a2nd a t a
desribd, ov. 1953. Conta ct n5-o -166 T.O.. to 0 .M . a.1, ProJ. N;o. NR-145-089, Rep). No. 166-1-177 . VE "Z; ? .
211, Johns Hopkins Univ. 0 + u , ,.g+ '

U UO .. . 0 € 3
292 3: C~e '0..o,

A pulse-type eleetronic stimlator and a timer are
described, so designed that they can be adapted to
many stimulation problems in the field of psycholog-
ical and medical resea-ch. Standardized units for
timing and for stimulus generation are designed so that
equipment can be changed by assembling different units
to provide the req..ired display problt,.
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Spanet KC.. (Dir.). SURVEY OF TME EDUCATI I=L PRO- Worcea P. ?I--- ROLE 0? 1 Ys 1j.j
GRAN 'O THE ARTILLERY SOOML. A1rAIR~ilAFT A40 GJIDED ORDANZ IN ZP=Z, Onl m i. Te
SIISS!LES EtROi, FORIT BLISS, TEXAS. WJ34RO Spec. Rep. !L..e ho y13,~..L .u h o
1, Dec. 1952, 98pp. itsan Resources Pipsiachs Office, !

Georg. W~shinaton University, Washi-qton, D.C.

300
A Special Survey Cission of educational and

psychological consultants were requested to survey the
Artillery School. An-tiaircraft and Swided Missiles
Branchs at Fort Bliss. Texas. This report details their 317
findings. which deal with curriculuam organization. course The role of the vestibular organs In space orient-
content, methods of instruction, training devices used. ation was investigated employing 32 subjects from a
and methods of evaluation of student progress. As back- school for the deaf in a 2 X 2 X 2 factorial design:
ground, there is a description of the organization and total vs. Partial deafness, congenital vs. adventitious
administration of the School. There follows a descrip- deafness. and vestibular gensitivity vs. vestibular
tioin of the various curricula. Various problems and insensitivity. In the space orientation tests, S was
suggested steps ;or improvement are discussed as they guided along a portion of a trangular path and then
arise In these descriptions. An appendix conteins a asked to return to the starting position. The results
student qu-sitionneire (utilized in the study) on atti- are in terms of accuracy of return to the starting
tudes toward the school and courses. positions, I.e.. distance fron final goa.l.

T. Rt 13

303
Rockway, N.R., Eckstaen, G.A., & Morgan, R.L.
THE EFFCT OF VARIATIONIS 1:1 COlITROL-DISPLkY
RATIO DURING TRAINING ON TRARSFFR "2 A LOW W ~ ~ .

RATIO. Proj. 7197-71635, WIADC Tech. Rep. 119 .1 5 .

56-20, Oct. 1956, I2pzs. Aero Medical labora- = =2; ;
toll, WA1DP Wrigit-Patterson APB, Ohio. .

303
In order to determine the relationship between in. Z K _.* _C.

amount of transfer of a two dimensional tracking skill _; a1 2 ama - 9 1
and degree of physical similarity between the training a -00a..
and test cont.rol-displif ratios, three groups of sub- 2cc.0-S 0z .4C4
jects (total of 4.5) were trained on one of three dif- 0 0 a*-. 0
ferent control-display ratios. Following this they were 5 32 V; o'.i
tested with the lowest of the three ratios. The results "t. 0 a 0.m .n- -0
are presented and discussed In terms of the relative 1Z I- a 2 oil' C
effect of training with a particular ratio upon subse- .A - *

quent performance with a ratio which for two groups is a 0, - o0 . e

lower and for the third equal to the training ratio. a 01 ce- "1 *
The degree of Positive transfer exihibited by all groups 3 Za LtZ01Z
and group differences are also treated. - u ; 'ie.
T. C. At 5 .

0 W- . 0 c

Anderson, AV. RELATIONSHIPS AN= APTITUDE, SCHOOL AND A 1 '' .1.

P6 52, NIP 001056, Nov. 1952, l7pp. USN Elea Laintes Z 10 : * 0
San Diego, Calif. 0' a 4 -0-9 20l c 0.

Inc a OU ~ - .

313 i .0 D- ma.-. a00e0 e- mccc .0
Thi s I s the final report of a study assessing the Z -I;.l.

relationships of selection and school measures to fol- U. C .!mm ~ ~ -
low-up shipboard ratings of graduates of sonar school O* = q - - a
(San Dieg). The selection tests ue inldd the 0. S Ve ON OaN .basic test battery and audlmer test scor'es, an te >m. ft~ 2' a : u-6 Z

school grades were concerned with both operator and ,. ~~~ .~o~
maintenance sonar skills. Rating scales routinely sent S 0 i 5ric ct .;cv
toCmadin fies dealin wih ay spcs f W-

shipboard sonar.3en performance, were analyzed for 63 CO.
different ships, with graduates of 13 different classes 'o-~~
being rated. There are a detailed correlational treat- Q, 0 C-~ c 0 :-.SNmC

ment and a factor analysis of the data.
T. Rt 6 w ceea.'u

.00- o.' a'.-s-

315
McCormick. E.J. (Clvi.) SYMPOSIUM ON RESEARCH IN OCCUPATIONAL CLASSIFICATION. (PROCEEDINGS
OF THE 18T14 IiETING OF THE PANEL ON MANPOWER.) 5-6 May, 1952. MP 201/I, 75PP. Panel on
Manpower, Committee on Human Resources, US Research 45 Developent Board, Washington, D.C.

The general subject of the symposium, the problems of research In occupational
classification, was presented In 2 main subdilions--Job analysis and job classification.
The main emphasis which emerged In the discussion was that, In order to establish and Imple-
ment an occupational classification system, basic job facts are essential.' Within the
Armed Services, the job-analysis techniques, methodology and research approaches utilized
have taken different forms, but the and results have been accepted by the Individual service!
and presumably are serving operational needs, In connection with the determination of the
best techniques for analyzing the physical demand of jobs, It was reported by Wayne Univer-
sity that their study to develop a usable physlca!-demands, physicai-capacity form for use
by both madical personnei and job analysts stiowed promie. The U.S. Employment Service
discussed work on the development of a funoational system of occupational classification.
ft III
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319
Garner. V.ft. MWIEE EFIECTS AND THE VALIDITY OF LOUSIESS SCALES. J- W, P11ftl. Sept.
1%5i. _4(3). 218-221.. (Johns Hopkins University, Saltimore. Md.).

30 Ss-were required to mae haif-loudness jwdgeets with a method of constant stimul I.
Each of 3 groups of Ss were given a different-nonoverlapping range of variable stimuli to be
Judgid with respect to a standard stimulus. The major results and conclusions are: a) For
each ;promp the man irtensity required for half loudness was not significantly different
'lra the mie-pint o,1 the range of variable stimuli. Thus, the judgeents wore made almost
:omltely with respect to the context of presented stimuli; b' Within each group there Vere
large Individual differences which were established earl) in the judgment series and were

maintained over the entire series of judgments; c) It is concluded that such judgments are
reliable but not valid f~r purposs of loudness sceleconstructicn; d) It is further pointed
oAt that Os In general do not soe able to describe sensory magnpitudes with a scale of nun-
bars. Thus. sensory scale construction gmst depend on the use of converging operations which
do not require the assumption of the valid use of number scale$ by Os.

320
Attnoave, F. PR0iCI?1S F0R 1'i3 YA3 sT.ai; Sill-
ULATION OF 20'M=-IT OVER GROIW. A PRLIUIIARY
iMPRT. rob. :Iote SCEL 55-10p llov, 19)55, 6p.,
Skill Coonentss Hosearch Lab., APPTRC, APJ)C,

320
This "unpublished draft" of a preliminary Inlvesti- 323

gation discusses principles involved in visual sieu. Davis, H., Eldredge. D.".. Glorig. A.. Neuman, E.g..
lation of movement over ground (as in a helicopter). at al. HIGH-INTENSITY NOISE AND MILITARY OPERATIONS:
Six dimensions of movement are Identified and displays AN EVALUATION, Contract N011R 1151 (01), Pro]. WR 18.0
that account for four of than are described briefly. 069. CA RP. I. Jan. 195.. p. Armed Forces-NRCt
Problems as yet unsolved are indicated. Committee an Hearing and SrAcu eis. -Contral listi-
1. tute for the Veaf, St. Louis. Mo.

321
Garner, W.R. ANl INMIATIIIAL ANALYSIS OF s.BSCv.E
JIDIENTS CF IOINESS. J&XLE~t Nov. 1953,
jAk~) 373-3W0. (Johns Hopkins Unitversity).

321 323
TO determine the effect of number of stimulus This report is an operational coementary and evalua-

categories on accuracy of judgments of loudness and to tion of the BENOX report (An Exploratory Study of the
oxanine some of the factors affecting judgmental ic- Biological Effects of Noise). A brief background sketch
curacy# six subjects were required to make absolute of the formation of the BENOX group is first given.
Judgments of the loodness (If tones, using numbers cor- Noise as an operaticoal hazard Is considered under the
responding to the number of stimulus categories. Six following topics: immnediate and cumulative Injury, opera-
stimulus categories varyiag fron throe to twenty were tional importance of Injury, specific effects of noise
used in separate experiments. The data were analyzed on man. and difficulties of assessing noise hazards.
in terms ;,f information transmission for judgmental The remainder of the report describes various methods
accuracy as affected by number of categories, observer, for avoiding end protecting against such noise: some of
preceding stimulus, distribution of stimuli and ex- these deal with noise source, work location, personal
perimental session, protective devices, operational procedures, medical

supervision.
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Ouncombe. A. A SURVEY OF CURRENIT ARM~ FORCES RESEARCH ON PSYCHOLOGICAL SMRENING. Rep. HA
202/2s Dec. 1952. I5PP. Us Research & Oevelaprient Board v upartnent of Defense, Washington.
D.C.

Armed forces rescara. on psychological screening, for induction and for placement of
marginal personnel.is surveyed. 7he topics covered are: a) development of the Armed Forces
Wuslfiction Test (AFQT). b) validation of the AFQT against comat perfor-mance; c) revorts
on tthe AFQT under operational conditions; d) malingering; e) achinistrative In~ductees; f)
nonverbal tests of intelligence; 9) utilization of personnel available for restricted assign-
ment.
It26

327 337
Forgays, D.G. & Irwin. S.A. IIEASURES OF COIAT CREW Draper, J. A NOTE SUPPIE21TARY TO "Am iNRO-
I'ERFOWANCE USED IN S-29TRAINING. Proj. 511 023 0001, DUCS'ION TO INIFORMATIOND TMERY, IIT-1 -_-FEMECE
Tech Rep. 52 14., Dec. 1952, l3pp. USAF Combat Crew TO MHE W~IWI OFERA'IVR". 1955, 4pp. Cic hlrng
Iraining Ilsearch L., Randolph AFII. Tex. anl Equiprient Ph:'..-iological Research Pit ia-th-

ment, Directorates ol' Physiological and 0 %d

327 ogical Research, Miinistry of Surlx, Londe--,
in order to imp4rove training and crew assignment of England.

5-29 combat crews, the reliability of measures of crew
effectiveness ottained during training was studied. 337
This report analyzes such available objective measures This is a supplementary note on a previous publi-
of crew performance as: measures of radar bombing ac- cation on information theory (see Acc. No. 232). In
curacy. scores on the ultrasonic trainer, measures of which the author defines and Illustrates the derivation
optical bombing accuracy. measures of navigation accW- of formulae pertaining to the use of sam'ple entropy as
racy, and school grades. The interrelacion-hips among an estimate of population entropy.
these different measures, as well as instructor ratings.
are presented. An attempt is node to assess changes in
radar bombing scores resulting fron training. Recon-
nendations for further research are made.38

T. t 3Gilchrist. J.C., Sham., U.E. & Walker, L.C. SM
T. R 3EFESCTS CF U!1EQUAL DISTRIBUTION OF IMWORMTIOl IlN A

WM:EL GROUP STRU7CTURE. .1. annor-M. set, Psvchol.,
329 Oct. 1954, 49(4), 554-556. Research Bul. APPTRC TI

329 ,B RT p ~ 1T1G 54 i16. (University of Wisconsin).

ELIKINATION DURING REST AND WORK IN 338
RMATION TO THE OCCURRENCE or DECOxMSSIONi To test the effects of unequal distribution of pro-
SICKNESS AT HIG1I ALTITUDE. Ps'oj. No. bler-related information upon group performance in a
21-1201-0014, Repi No. 6, Oct. 1954. four-person wheel group structure, an experiment was
Fiel, Taxaa fAvaio.edcuo anop performed using 45 groups, Three conditions of infor-Field Texs.--mation distribution were used: equal, unequal with monst

information located 'initially at center of structure,
329 and unequal with a peripheral position initially re-

To determine the effects of pre-fligh~t exer':ise, ceiving most information. Tim., message units and
breathing ambient air or oxygen, on resistance to de- errors were recorded and soclometric questionnaires on
compression sItkness, 7 squbjects performed calisthenics leadership and morale were analyzed. These data ware
during simulated flights at 38.OOC feet, while breathing studied by analysis of varla:'ce for effects of informa-
oxygen. The flights were terminatee. when severe de- tion distribution and of individual central'ty.
compression pains developed. The results are analyzed T. it 2

jIn terms of the nitrogen elimination rate and the dura-
tion of decotroresulon tolerance.
T. G. R I1 339

Byrne, M.j., Ilat C.L., Weigle# Joyce Mf. &. Leff,
Ruth K. WVE DEVELPM.ENT OF QUALIFICATIONS STAND)ARDS

335 FOR mT UTILIZATION OF CIVILIAN SKILLS IN THE NAVALDepart, of Defense. MILITARY STANDARD- RESERVE . Contract NWNR 883(00), June 1953, 27pp.
COLOR CODE FOR PIPELMhIS AND FOR COMPRESSED.. Clifton Cornoraton. Washington, D.C.
GAS CYLINDERS- Nil-Std-lOUA, March, 1954,
Superseding MIX-Std-lO,., July, 1949.39

M of higt Ul.. oermnPitoWThe need for the establ irlsnent of standards for the
a., ahbijtoiD~c.enlistment of qualified civilians in the US Naval Reservt

in advanced pay grades in various emergency service and

Ths3 pr3pcfisa5ltr tadr oo n exclusive emergency zervice ratings was the basil, for theThisreprt peciiesa mlitay sandrd clorand initiation of this research. An analysis of the enlisted
marking cade for pipelines and comopressed gas cylinders, rate and rating structure of the Navy was made to deter-
Requirements met ares 1) unmistakable identification of nine the possibility of preparing rating guides in terms
contents of any system used for operational requirements, of civilian qualificatIonis. Such rating guides were then
2) distinctive markings to give Immrediate visual warn Ing prepared for about 60 percent of the ratings. The meth-
zl systems that are dangerous, and the type of danger, odology used for rating guide preparation was outlined.
and 3) markings foi compressed gas cy'inders to.Mpat Ible Experience and skill requirements, the most appropriate
with attached piping. A general discussion of coding occupational and recruitment sources for ratings, and

need Is nclued.other relevant data of assistance to field recruits were
1. 1. included. R 67

336
Harris, J.D. THE ROLM OF SENSATION LEVEL AND OF SOUND PRESSURE IN PRODUCING REVERSIBLE

AUDTOR FAIGE. he 0gsc e. 94 64(2), 899. (USN Miedical Research Lab.,
New London Submarine Bas ,Cnn)* NL Rep. ;47

A test for screening fatigue susceptible individujals w-as investigated. A tone of 2048 cp:
was sounded for 5 snin, at 97 db sound pressure level (80 db on t he audiometer). The Indivi-
dual's recovery curve was carefully plotted at 409.6 cps., the region most affected oy such
stimulation. Results were analyzed in terms of sensation level (data of their own threshoid)
and physical Intensity. Sensation level proved the more important parameter. Considerably
more rapid recovery was found than reported previously bi Wilson, who used, as a criterion
of fatigue, Inability to hear a tone 10 db over own threshold after 2 min. recovery, The
prosent study shows a better criterion to be, either the time in seconds tc return to within
5 db of ova, threshold, or the residual hearing loss after I min. it is of considerable
Importance to use a pulsing tone rather than a steady tone In determining threshold during
recovery from stimulation, in order to minimize the irrelevant maosking effects of the high
tone tinnitus which very often follows stimulations such as used here.
R 6
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-~ *g Co.,..t..o. - Karcher, E.)K., jr., Dunn, T.F., Jenseo, B.T. &Seeley,
C 0 - - , OC L.C. EIT E0PECTIVIEMSS TESTS. Proj. DA 29565100,

ao u c at ,iJ 6502 01, FPtS Rep. 923, Jan. 1952, 87PP. ALI.,AL-
-:0 -. 5 5-. U scinnel Restart~ Brand,. Adjutant General's Office,

*0- C 0 UL-C 41 >l C!.t,
g -*2: 4-0 C .C 0U; .'z 360> E C' -5 *1.-

.C 2 C0 e The problem studied here is that 01 evolusting the
0 0 0 0 1C' U L-- effectiveness of Army unilts as leans. This report con,-

: v ~ - >.. a C Q . - tains both a manual on building tests for such evalua-
_jql I a.c .

2 ~ C-_.! tion andanodel test. The manual treats three major
I 1c, *' L .C 0 c problems: 1) general principles of t~nle ealuatio,,.

.2 0...f -a 2) developing the unit evaluatiun problems. and 3)
C U A 1ZO - -M l C planning the! unit test administration. The model test

0 .C a t: 0 for tactical operations (march. defense, and 5ivouac)
.11 -i z C tC ' .oa o.0 of service units embodies the principles. techniques.

.a -' CU U0S-e and instruients discussed in the manual.

0 Ole~~ 4

01 UC 4 'C'. 6
-C S!C C' V 0.- 0- a.2-

~~t ~ :~ '. Z .Z Havron, M.D., fay, R.J. &Goodacre, D.lE., III. P.ESEAPCH
02 M* CO Q . a z ~~ u 0 Cl. THE uECTIVEsESS OP SWALL MILITARY UNITS. Contract

Cl 2ao . 3C'. CC > 3
log 0 .- C-2 0 _0100 51-1 DA 49 083 OS431. PRS Rep. 916, Apri1 1951, 92pp.

r -U.C 3. U . CC3Perlonnl Pesearch Seetnnt Adjutant C2!neral'S Ofce,
2 , 4 C-C e 3 CO - - Washington, D.C.

~" C . . 0'C 17 C

0 C l > .2 .0 CL O
C -C- W O. '* mt> .0 >. a 361

.-c- 0- csL.. s This report presents the results of an extensive in-
-0 t.0 3-'-v a 0 -0 0-0

00_ U C vestigation on the effectiveness of small military units
C - a~U 3: > a-C- U C u with specific emphasis on the development of Small group

1 2.E- C -.; 0; 1 2i Z 0.-o traning priycedure-, and training aids. Utilizing a
... ~~ o nO . O u series of performance, interpersonal relations, ais at-

c; .!R. C- C U- . C titudinal scales, groups of rifie and scout sq~uads wereS Z .C -C .. C> 7 O0."5C
C-02aU 0 S 02zl; l C tested or, two* tactical field problems specifcll e

ni ~ ~ ~ ~ ' ,.,. 3- fined for each type of squad. the results are presented
C C tU 0U Ui.- C 0 0. C and discussed in terms of the relationship among per-

0 *- 0- C C 4) Q . CL. 3- o'- formanceo attitudinal, and sociotnetric vari.ables. Im-IU06.C 0U0-. C- C CE o
0 a , ::n C C . preseinte along selection and training procedures are

Mn~ U- pr-0nte along with some specific evaluative methods
and training instrue.ents.

345
M-Gehee, 'Of. SURVEY CF PSYCHOLOGICAL PRO3LRJ.S AU) SER- 3 .s 64u~~tss ~ 'rj~

VuCeS I95l 4AVAL AVATCH cr,tract i~ AvCito 291, Ip. 12 Contract AF 3:;(03a) 12921, Proj. 107 003 0001, Res.
Wau n gt9 , D .Cp. ReS. 5I~ l n ' v a n . l~ a 3 1, -143ch 1953, 2 pp. 11A; i an Res urc esWashlgtonD.C.R'.narch Cgp o, Lackland AFP, Tex. (American Insti-

:u~e for Reavarch, Pitt tturqh, Penn.).

3,45
This report presents a survey of psychological re- 364

search and services in naval aviation. Designed to Th;s report covers research directed towards the
oiscover which areas of research and service appear dtvtloproent of a method for anticipating maintenance job
most likely to contribute to the improvement of naval requtrervents prior to the Introduction of new equipment
aviation, the report offers observations and recommends- iato %he field. Procedures were developed for making
tions concerning such research arcas as. the selection Lom,ele concrete statements of the maintenance job. The<4and classification of personnel training, equipment de- methods rely on an analysis of %hat the man must do and
sign, morale and operations fitigut, leadership, safety, are based on construction of tie equipment plus data an
comimnnicatlonis, and so forth. Cpecific problems con- m-alfunctions and corrective actions taken from mainten-
cerned with training aids, both their application and ante activities. The technique was, applied to Q-24. pro-
evaluation are presented. totype data and compared with a similar analysis of the

Q-2
1
, production models used in the Strategic Air Coy.-

mand. lIplicutions for training were dlscussei.
T. 1. R 3

349
Condit# D.M. A SYSTEM FOR WL.NDLING DATA ON Quremse Fo n oiaio ntttUNCOWiEIlTIONAL WARFARE (U) . -INCLUDING A for the Arirwd F'orces. Fill r~c: RATINlGS
BIBLIOGRAPHlY OF OPEN SOURCES. 0OR0 Stud. 23. AZ PREDICTORS OF P-D0D COiSI fil,0'1IO. Ps'oj.
5, TMA ORO.T339p Ma7 19b6, 185pp. Liristtos 7-64-15-007, Inte'in Rep. 1, Get. 1956, 19 p.
Division, ORO, Johns Hopkins University, Zu artrater Food and Continr Institute
Charey Chases id. forthA 6r- eSC5Ctg,

This document outlines a system for treating data To detearmine the relation betven food wseroo

compared with nonmech nic:al ones, the card catalogae awl end of as four'.veek study. The ' W "A" ration vas
and Ikeysort sy~ters.lb ..X J-1 v orensive oiblio- seryed cafeteria style and the subjeo vera at lbeilty
giaphy of open soarces o, the topic of unconventionil to select type and anyut of food. The Szoumt of eaob
.arfare, food taken and eaten was recorded by Individnuals. Cr
1. R many relation coefficient. were cosiputed between ~ an rfer-

one ratrns and &ago proportlon of a normal seryig
consumed and also the proportion of subjeats who accepted
the Itoe on the serving table, The two adainistrations;
vera correlaed. The results aro diactessed In relation
to use of preference rating in sfood acceptance work.

4i- o T. G. Rm 5



366
Glinos. A.D. BASIC CONCEPTS ND %IOS OF I[DICAL REM44CM. Contract fNon 401(2). t..
1954. 43pp. M. (Johns Nopkins University. Baltimore. Md.).

Scientific research methods are methods of Isolating certain elements or aspects of physi
zal reality. The methods in essence are conceived and designed to perform a specific kind
of isoiatin. Medical research methods fall roughly into 3 categories according to the do-
gree of complexity of the elements isolated: a) physicel-chemical methods; b) biological -
thodss and c) clinical methods. The basic concepts of each of these methods are reviewed
and their use described by examples. A final chapter uses case hIgt=tr;. to illustrate the
correct handling and proper integration of mwlcal reser',. methods.
A 57

-0 c

367.
Webb, X.B. ANUIAL hPCRT. CONTRACT CIR 816-02. nc date, -- C--

l
9
pp. Neashin=tor Universi~y, St, Louis, No. z . , L

C! 0 c C 0-0- a. a
367 , - -

This study tests for Aviation Machinists Mates Class -
'A School. the hypothesis that progressive retesuing of .
previous course material at different stages of a corse C u c 'u
will increase retention of the earlier materiel at the A ! , a -z . -
end of the course. Three experimental groups consisted S a U C-- U €

of a control, which had periodic tests only on the in- U' o tv 40

mediately preceding material.end two groups which ex- vua -
peced to be tested on all preceding material, in each U. * , Za
test. A discussion is concerned with problems in in- 4; 4 1,
terpreting the results (test scores) and t. implica- -1! - a,.- .. _o . '
tions for the Naval Air Technical Training program. de .c E .. 1."
T. . 2Z 60 f c

0 C- A ~ j' a a U370 .... .
N~ble, C.E. SOMIE PHYSICAL SOURCES OF~ DIFFICULTY IN THE -3~ ---
CON[PLEX COORDINATION TEST C.'OIE. Proj. 509 020 0003, .,.0-
Res. B11. 53 7, April 1953, 29pp. USAF Air esearch and -. . *U a =
Oevelomnt , Lackland AFB, Tex. . 0-

0z. . ..- ,- .. 0- a.
Io- .a~ae-

The research reported hare was part of a large pro- a-- o u.--c -- t

ject directed towrds improving tests of motor skills. w 2. 0 € U.- .

This particular study represented a follow-up of previous 0 ".
research which established the difficulty of various -C o * 0- .0 -
parts of the Complex Coordination Test CM701E. in this 2. :, .I , O a

test, the S was required to match the red light in a top C 0 .
row of lights with a green light in the bottom row by Z-L8  

e,.- -"o :.-u1 0,

appropriate movements of stick and rudder controls. Cer- S c -a > - c C.. c 3. *e€.- .•

tain physical sources of difficulty in performance were 6. eo. • u -a
identified by Investigating three apparatus variables. Z 1!.'.1 u .
amplitude of response in ft., mechanical work in ft.-, 'a.-n u : *,

lbs., and degree of crossing of the aileron and rudder . c.'-- * u
controls. A graphic technique was used to weight the - . c a 0-a - . 0, - a
importance of aileron, elevator. and rudder movements in %, - .- a
eachmatch. T. G. R 7 a- - , a I- *r

0 ' :0"'0-

It a o.' 0 378
V.- * - B U.S. Naval Training Device Center. SUPPLE-

.. ~~~ W.a5uIET NO. 1 BIBLIOGRAPHY OP HUMANI ENGINFERING
u a m - .0 ' REPORTS. NAVFXOS P-1491, Sept. 1966, lp.

S - - 378
- o . - . This supplemental bibliography lists ten reports

, 0 u 1-- from the Naval Training Devices Center, Port Washington,
- .c 9 0 .Z a

z . -. E 4 Uz I N.Y.
o~ - -, * "4&.* A .. .

. -.. >.--Aa 381
- 'o €Melton, A.W. HUMAN RESOURCES RESEARCH CENTER PLANNING

-E 2 -- o ONFERENCE ON PILOT TRAINING RESEARI AT UNIVERSITY OF
-- e . ILLINOIS, URBANA, ILLINOIS, 8-10 DECEMBER 1949. Colf.
, . Rep. 50 1, Dec. 1950, l4pp. UISAF Hwun Res-ources Re.

"W " 5 33 1e h n-, Lackland AFB, Tex.
- 67- e • OO.u

an u0.-o

• +. aoc w .,i

N - €- --- vo381

-. A. 'o r- a o - This conference on pilot training aimed to plan a
o- > . comprehensive program of inservice and contract research.

-- o - Eight training specialist participants, military and

* o .u icivilian, met for 3 days. A discussion of major needs
IC in.-- and problems. such as research on proficiency measure'

0:' - 7, ; -ent, and on training methods, started the program.
0 .o -jo Subjects discussed included flight checking, design of

trainers, equipment design, activity analysis, and learn-

0 .1. . aing problems. Specific research recommendations ire
6C "0 made.

e. 0 .-4
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'0 1
QuM* s I -J Cca~t?. me1 Kc- fiesrs -0 4. j;jZc -

Dopearomr :. Det-* -- I- A- 3. !Z
o S ; 0. - 0 * -c

WbS report ;&eludes Is pat aft a Paul discussion ~- 4 -I
atu tMe soedS"ipsMswb edby the Foo~ *a "M-
of . te camittae amne M eswrcers. The ed for 7ew - a

scientific so specialized (zeta:a) -0 .;man 'we0
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Stee. 3.5.., De Crow. T.L,. Lincoln, P..S. L SrIths K.U. von rsebjr, Patricia &Sni:tht LU. im DIIE3S!C%AnL ANAL.
EFFECTS CF 3k~S C% DIAr- A=;FACY. ft-OMZ YS!S OF IrIOUz III- EPJ~r-i EFitCIS AM DIRE.CTICU OF
imtL skills .rijttl.. 1952s .4. 53-57. (U.niversity X01E"I. J,&I bco. Oct. 1952, A(5, 348-353.
of visconsin, Nlsan,. RISC . lrltias~ty of Wisconsin. Madison, RISC.).

391 - 391,
This paper deals with two aspects of notion-hand ibis is a study in a series an training, and the

usage and bhnde6,e~s-ia relation to tracking accuracy. componnts of certa~n complex .,otor activities. Coliep1
forty subjects. half of whiom performed a direct tracking students sat in front of a control panel, and turned
task Owd half an aided tracking task. were iv1n4. of switches according to prescribed patterns of mvement.
each grow of 20 subjects. ten were -lt-hesd and ten The apparatus al lowed experinenter control of direction
were left-handed. Five of eachk cf the groups were as- of Potion, pattern. plane. distance of trawl * etc.
signed at rand1-ito track with the right hand. %hile the Each subject was trained for 8 days (32 trials) ir one
other five used the left hand. 71bs results wve sumn of four ,wvent patterns. varying in direction. and
riaed in tares of the relaive tracilng accuracy of' was then tested for transfer on the others. Data were
taimed with preferred and nwpreferre4 hands and of analysed according to trasel and manipulative -cgon Its
right- and ltft-handed individuials cm both tsaea of of motion. Results are reported for the various pat-
tracking tasks5. terns.
T.e.R T. G. It 3

abshi7 . M= V~J WX1J3 PA Fy Ruii. G. & madthi, L.U. 13J1-- AND INlECRATI(Ot CE
I= 39D10 M8 AINCM ImTA 21P CpEw. UwYataYS IlN A Prm~ li CE IWTICK. 1,-=.
1NiiiU COU3U HIO WAY 2, 2956 - Psychol. %ic=. 1952, MJ(5) 301-305. (University of
Jaly 31, 3916. CONtist AIP 3NCOQ-M . Wiscefnsin, Madison, MIfsc.l.

3M4-(44 )-4Y2Y, SelastZ Rep. 3,
Aug. 2956, 3W9* CircWlt fteeaMh Jabolm

JEW- The pro~ee of the extent practice plays in tte In-
ttgratlen Sr correlation af componant movemernts Involved
In a single notier pattern Is Investigasted. The task
consisted of turning switches-involving 5 manipulative
andi 4 trawel ,pvamonts %&Ich were measures by the "Utin-
versa Notion Analyzer'--arranged In 4 patterrs of dt-
rectlonai cooplexity. Thuxr titals on each pattern we"e
run on 4 rucceasiva days with female collage students.
Results are In terms of the lntercorrelations between

392 lei,,l of complexity of the pattern and the days of
This is a progre6ss report of the developient of a practice with the movement components.

small. comp.ct cathode ray Indicator packagle for use In T. G. 1. R 4
aircraft under conditions of high ambient lighting. The
general claracteristics of the projected packsage are
listced. Progress In development Is noted and future
work outlined.39

.Jcltelvey, R.Nh. IKE DWMAIOR OF INDIVIDUAtLS MSD
PERSONNEL SYTI6 11 THE SIURVEILLANCE FUNCTIONS OF
AN AlIR DEFENE DIRECTION CENTER: IT. DISTRITION
CF VOICE CMS6AICATICNS AT FOUR1 CRITICAL CREW POSI-
T III. Proj. 7712, Task 77207, AFPEC TA 54 99,
DesG. 1954, 5PP. REA jasna &TannoRxad
rd", Lackland APTax.wtA riioRsac

dc 0 W 39
Ss _- 2 - This repor. lescribes the frequency distribution of

V C 4 210U voice communications about certain critical points in
rZL C e ; U the air surveilace section of an Air Defense Direction

a..~~ - C g-. Center operating under standard syste-wnaintenance con-
e ZOR ' "so-O- a~ ditions. The data (both direct and telephone cowpuni-

a 3 . - - 4-a _ cations) are analyzed and discussed with respect to
8 .- a -. -c ru~eodirectional characteristics, levels of activity as dis-
: o'; . -C-3 Z tributed anong possible participants. relative utili-

LP C 0 1U implications of limited manning and equipment utiliza-
a a . ; g Ltvad osbepit of stress ,f present condi-

as aEUnO0 sholdchage

I 'J C c
oc .. V m c " _

2 ~ USAP Office of the Inspector General. OPERATIONAL
Ja. ~C m. EXPERIENCE WITH EJECTION ESCAPE SYSTEMS IROM I JANUARY

ma a 00 949 TOUSH 31DECE1ER 1954. Pubi. 23 55, APR 190

vi. &,- -- ...- 16 Aug. 1955., 74pp. O F 2ficeto the Insector
Iw 1 C Z ;Z General, Norton AFECaif

~~J Ui; 0 M

I g '0 a T C c i T

Z. C to

a... 0 :ion seat bailouts from United States Air Force jet

2 21 , I ~ u02 ejection seat use (I ..anuary &949) through 31 December
8 e c. 2 t=' dal,54 The ef forts upon personnel as reltdt arrf

~I ~ ~ a J ~factors are presented; specific and general areas of
- . 's a [a U Z -0 difficulty In the operation of ejection scat and canopy

.9a > C C 0 3a systems are determinedi and recommendations are pro-
u'. u -e 8sen~ed for reducing the Incidence of unsuccessful and/

oracd.tlejcin Some typical ejection briefs
0 ., 2Z Z U- V *3ra Included.

ric A. ~ .-. T. 5.
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Splsh, . AN EKPCMATC STW O 1 M N AMM U it
CWACUTIS FA P1.Ela I GY WISI W1CE. - ..

Coctract AF 33(038) M2M. Prej. 50 020 O00. Tech. Dp .
- . .. 4;:& - X32 2, Oct. 19W3Mp. SPPw 'aI&U.5Sut.S.i *a

aefifi- k. Lacklanid AIDy s i~tt csiest of0 -. : I
T640, Ume C.ty. es - 1s -&

I.em - . _4-2

TheA need for economical resarch on ;orceptual and ; . ~ _

motor comonents of aerial guneuy has stilated the L 6i - .-
use Of s8zalatogs. Wany aich devices, ksmwers con- l .A@

talIn iriAeei defecta and are of questionable value for o IL4

the iaPrgV404ft Of performce thrmagh training. This -A '02
repor describes a reeigned pedestal Sight Malijwla- _ 2
tion Test. The apparatus is evaluated on the %_%$Is of 3--0,0

data obtained frem 22 undergraduates (Ss), during E,
Se~e days of four blocks of practice per day with 16
attack patterns of various aseeda. Scores fer arluwth, 0 .- C
elevtion, framting, triggering, and combinations are 46* .
analyzed by daps and calibration tests ar* reported. -u
Modifications being mea are detailed. 

2
!h - C 0 2

T. G. 1. R 3

1-Z~3.~S - I -

rob&& 19SU ftlv, of Califoemia, De0 C

or~~orn 
of .0 aeea a ~ E

Zoo~ ~ ~ ~ Aq~ e . a...-a .3 t -
20 a. el

J8book Is the syllabos of a omre* In humea n- .5 . 0 2-.2x
SIMe9eing 410WAIee for the t&Wmg Cf unferpda~te ~ .5 g- I% X_'

awiamesis studens. it is ogMaized. in tlax of, the -a

In2teractIOR beWeeM Am *A& several. gkqviol poaaeters Ce 4 - 2 1 Cc,~ IQ A
of hi Isroommt: teupmstoe, saesberic: preeeure0
on-! Compoeition, vslbe and iooi:-Ing rcdiation, and H,. ua;.L .
v&n'loal and soonotle vibeatton. Under each topic _.C _;2 u i~

the Principal knon bcogowi ftets ea treated fro 0222,!:s
the standpoint of their engineerlog Impications. - c~.3- U - 0

o0 -

403 *'~ i ~ S k
Hlamill, 3.7'. PROCEEDIW.S OF FIRST FLIGHT SIWJLATION-
SYMPOSILX KIVEIS 1956. NSPG Special Rep. 9,
Sept. 1957, 268pp. USA Ordnance !ission, White Sands
Proving Ground, 12.1. 407 J UKNH0 3PIN A

403 ~TIONAL 5IECR RSEARI COUNCIL IW0. IS
403 U111TUMAD. Tech. Rep. OURL-80-63. isme,

"Most of the papers c-oncern simuilation problems In 1953. Gpp. Ofleo of Nava Remegao, &a-
the eva luation of missiles and other dynamic systems. erlean Emaav, london, Zmg2*zi.
Requ-Irements and achievements In realistic slilation
with particular regard to the solution of complex prob-
leMS for advanced missile sytten~s were discussed. Son-e
papers also concern new equipmenc and arrangements.*

47This report sussirizes Important research on per-

Warick M.J ONESFRARON S. cipon and other sensory ;,rocesses being carried on
by the Research Unit for Observationa, one of the

RDO No. 694-38, WADC Tec-h. Rep. 54-266. groups working under the National Defence Research
June 1954, 9pp. WADO, Aero-ledioal Labor- Council in The Netherlands, Dr. X.A. Bousen, Director.
atosy, Daytor, Oh o IncluJed are summiaries of research In visual thresholds,

night myopia, electrical stimulation of the eye ar4
402. some clinically oriented work In the auditory processes.

This report is a survey and Interpretation if Training In night vision Is given on equipment In the
peychological research pertinent to the design of laboratory.
countes" for uso on airbirne equilpmnt. Quetions R 7
co)nsidered aro: When should a counter be used? Row
fat obould It rotate? In which direction should
counter- and Its control rotate? Tentative recomen-
dationa for design are sade and the need for further

experimentation pointed out.40
IR22. Willis, M.P. & Farnsworth, D. COMPARATIVE

EVALUATION OF ANOMUMOCOIUS. proj. N 003
041.26.01, Rep. NO. 190. Aug., 191A. 99pp.

46U.S. Naval Submarine Base, robol
Baker, C.A. & Grether, Walter F. VISUAL Ljabos'2torr Bureau of Media~n a S riili
PRESENTATION 0F INFORMATION. proj. No, Navy JDeporTment. New London.
7180. WADC Tech. Rep. 54-160. Augste, 1984.
III PP. USAF- vrltA oel " C!!

PAir ReaaoE 0 patent om1,n7
#%Jh-PattrOn AaIDa, Ohio.

405 T lnvetipste the smindness of out-ren t sMS
This report (preliminary draft for one pert of the ')f anomlou1 cllr visl~o and the .use mf the arvrnlo-

QJoit Services Humsan Wnintering Guide t2 [auilmint Be- nc'pe ai color visin test, a aelected sarspie of
~j)presents reconndatons, with some of the sup- 14 1ndividus!.s nere examinea no six typee -'f anssi.

porting data, which Should aid the engineer in providing I-si'oues and a battery of color vlsi-in teats of pro.-
the most satisfactory visual presentation of information reftlvo strin-oncy. C'ncluciosa yore derived ft-on
to the human operator. Chapter headings are Mechanical the datan c'n-erninr the relastive dia~t~e value
Indicators, Warning Devices, Cathode-Ray Tubes and Signal f the variurs instrursents, the thOretical sicoifi-
Coduing, Printed Materials, Instrument Panel Layout, con-. ofscores. distribution -If anvialiijs trichrom.
Lighiting, and Visual Detection and Identification. is.and relAtIons %-%oar type@ of an-arltes. A
T. G. 1. R 92 scot-In' nthod ts priposed that vin be applied to

all Fnle-sco-oce ti *Isve cimparable ac'-res.
T.G ,I,R17.
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410 413
slackvell, R. R. ST~UDIES OF 213 P0311 OP LWAFDirectorate FighstSafetyResearch. CXYCEPI
VISUAL THRESHOLD DATA. 5j. ggl 19m-54.UPf POBLEM. 2 EID 55 let. 1995, THROUG 30~

Vol. 43 No.6, J 1953, 4 nd pTi o e 3 thrug 2 595A

tract. . N5 ori-pr6l Proj. 13-142-104 2.0. .te F I ftta Rearch, Norto. AlS, Calif.
V. sf1I&I2relevel Rl)eoygesreglatrs ud 2

of no h x e e d . e t

4101
To study the form of visual threshold date zo that the

aest appropriate procedure for analyzing the data can be
selected, three altariative assumptions are camparod and
exa ned critically. The assu-ptions are that the daot
will conform to (1) Poisson sums, (2) normal ogives, or
(3) lzi normal ogivs. Experimental data (27,482 thres-
hold'masurements for four subjects under constant pha .
sical conditions) are reported and crves fitted to them The data relative to oxygen ncgpmant problems that
by the three procedures. Both theoretical and practical occurred during the period July. 1953 through June, 1954
Implications of the cmparisons are discussed. were enalyzed In ?n effort to determine the extent of
T. G. R 15 the problm and to recommend remedial steps. The anal-

ysis was mfade relative to 1) oxygen regulators acd 2)
oxygen Iquipment other than regulators. M ajor zauses
o f in-f light hypoxia were determined. Recommendations
for corrective action are iocluded.

411 T. 1.
Lincoln, 1.3. & Sais, 1.13. SYSTEMATIC
ANALYSIS OF FACTORS rjET~I3 13 ACCtIRACY
IN VISUIAL TRACKING. ft ocVol 216 No.
3008, Aug. 1952, 185-U7 ( Dept. apohhol-
ogy, University of Wisconsin, Madison.)

411 this study of factors determining accuracy in

visual tracking, systemtic analyses ware made of the fol-

lowing aspects of tracking precision: "a) the instruments.
relations of the tracking notion; b) the ratio, of motion
between hand controls and visual cursor; c) learning In
relation to different component movemeants in th& tracking
response; and d) target characteristics." the results of
a series of experiments designed to investigate these
factors are presented and discussed In terms of the par-
ticula3r effect of each factor upon tracking accuracy and

aso in terms of the general aspects of the process of
not ion.
C.. I.
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Lnco1n, R.S. -ith, K.U. RANSER OF TRAIING IN - o' .

TRACI([NG PERF .V E AT DIFFRENT TARGET SPEEDS. . -; . I .
l Oet. 1951t (5), 358-362. (Univer.ty 0

of Wisconsin, 'adison, WIsc.). W 0 a
da. 0 ESOC

This study investigated the e:fect of training In C

'if tracking at one target speed upon later performance at SUM ~~
different targt speeds. The tak was to =aintain (by 2 CL C
turning a crank) an indicator in alici)4rent with a tar- A 4 -

get traveling an erratic path, driven by a constant- . .
speed motor. The sequence of training at thr-e differ- 0-
ent zotor speeds (23, 33, and 37 rpm) was varied ,=ng , ." C _ .
36 Ss. Mean time on tarqet is analyzed and discussed 3-o ._

with regard to the transfer of training at one speed V a
to performance at different speeds. 0 ....- .;;- 0,
G. I. R 1 0- &~

U.C 3:.,;1-EV .
le U C .1 -

417 U; 1 & C

William,, R.L. STATISTICAL SJIJBLS FOR MAPS: 0 2.o
TMEIR DESIGN AND RELATIVE VALUES. Contraot "0.
NR 088-006, Nonr 609(03). March 1956, 115pp. 0 di1U 0

r. - a.
OIR, Yale University Map laborstoy.-

u+A a .O . .0 .Z. C.'E V

U. Q.

-.•~ U ... d'C
us 00 q-d " 0

t- 0;: C c- W

Thin study Is oncened vith themuamer in vhlob I0r U V0I

islue smbols used In sap are Interpetoo by the avera 2 (n. g9>S-:,flc. g.

msp user. In partioulAr, the author is conerned viC.h . a o

eetAblhWng a table of value" pmeentln necesary in-
fosutio to the oartographer vith re#Lrd to the vigv j
exprienoe of spot and tone (or ovr.a1 pattern) Sybols.
Having selected a series of appropriate symbols oxperi.
amts wre conducted to dottuine how the shapse of spot
symbols are visually related, to aortain the variation
in site of aqy one symbol nocessary for representation

of a scale of values viamlly, and firlay vith reerd

to tane symbols, to dmv3op tables indloative of opti-

ail area re)lAtions, M*"e definitive aspect of the 4 )

above questions vere assessed " ano discussed In

detail.

T. O. . R mny :I1 - 6



IaMSlay. Anita a. Harris. J.D. CoPIATIVE AMtLSIS OF L SPEECN A SPECH WITHKLA4TEI SIK-TONE BY PONS OF MIUN SKCT W. ProJ. m 003 041 .56 .03. kP. No. 28.

April 19V4. 7PP. U.S. avl Ssre Bse. medical Reserch Laboratory.. ureu of radicinc
&QJ Surgery. Navy ertmnt. New London.

A delayed side-tone is defined as the sound of his am speech reaching a speaker's aar
after a controlled delay interval. The effect of this echo of his ow voice was investigated
by havirng subjects read a tidple story which included all the wards In a phonetically bmlanc-
ed list. The story was first read and tape-recorded in the presence of a side-tone with a
delay of .18 sec.. and then repeated without a side-tone. The intensity of the side-zone w
sufficient to eea'm the subject's voice at the ment of speaking. Analysis of recordings
Was undertaken with only those subicts whose speech wes affected by the side-tone. I.e.
showed stan--ing, stuttering, hesitation. or blockieg. Recordings of a stuttered phrase
and the same phrase spokan normally by the sub~ect were analyzed spectrogrephically. In
nearly every case, a phrase spoken in the presence of a side-tone Wes longer and acre em-
phasized then it was In the absence of a side-toem. The frequency pattern of the word Nos
very offten dependent on What immediately followed, if a ward was repeated, it resembl d,
in its first appearance, the word in Isolation, but its repetition was more similar spectro-
graphically to the word spoken in the same pwase without the side-tone. This shows the
Change Which the Ward undergoes in anticipation of Its co.ma*ctin with a following word;
&) speech, anal rsis by sound spectrogram; b) sound spectrograns for speech analysis; c) de-
layed side-tones, effect of, on speech: d) stuttering, as caused by delayed side-tones.
A 4 . . ;

422
Edwards. Wi. THE THEORY W DESISIOK WeAINS. f jt JfJ. Bl July 15. jJ(). 310417.
(Johns Hopkins University. Baltimore. Md.). (ORp.166 12.

Economists and others hove been developing mathematical theories about how people make
choices among desirable ,'ternatives. These theories center on the notion of the subjective
value, or utility, of the alternatives among which the decider must choose. They assume
that people behav rationally, that Is, that they have transitive preferences and that they
choose in such a way as to maximize utility or expected utility. The traditional theory of
riskless choices, a straightforward theory of utility maximization, was challenged by thedemstration that the mathematical tool of indifference curves mle it possible to account
for riskless choices without asruning that utility could be m..sured on an interval scale.
The theory of riskless choices predicted from Indifference curves has been worked cut in de-
tall. Experimental detenmination of indifference curves is possible, and has been attempted.
But utility measured on an interval scale Is necessary (though not sufficient) for welfare
economics. Attention was turned to risky choices by van Neummn and Morgenstern's demonstra-
tion that coplete weak ordering of risky choices implies the existence of utility measurable
on an interval scale. Hosteller and Noye experimentally determined utility curves for mone)
from gambling decisions, and used then to predict other gambling decisions. Edwards demn-
strated the existence of preferences among probabilities in gambling situations. which cempli
cates the experimental measurement of utility. Coombs developed a model for utility and sub-
jective probability measured on an ordered metric scale, and did sam experivents to test Im-
plications of the model. The theory of games presents an elaborate mathematical analysis of
the problem cf choosing from among alternative strategies in games of strategy. This paper
sumarizes the main concepts of this analysis. The theory of games has stimulated interest
in experimental cames. and a few bargaining experiments which can be thought of in game-
theoretical terms have been performed. R 209

423
Special Devices Center. BIBLIOGRAPHY OF HUMAN ENGINEERING REPORTS. Rep. No. NAVEXOS P 530 B
Jan. 1954(revised). Office of Naval Research, Spec-!l Devices Center, Port Washington , Long
Isand, New York.

This report Is a bibliography of 435 reports in the area of human factors produced by
the Office of Navel Research. The reports are organized under broad subject matter titles,
and by report numbers within these categories.
R 435

425
Whiteside, T.C.D. VISION IN AN EMPTY VISUAL FIELD: RATE OF RELAXATION OF ACCOMMODATION.
FPRC 897, Sept. 1954, Ilpp. Flying Personnel Research Committee, RAF Institute of Aviation
Medicine, Farnborough, Hints, England.

When a stimulus at a far point is suddenly removed, accommodation Increases involuntarily
until it reaches the resting level about 0.5 to 0.1 dioptre. It is possible to increase
accomudatin voluntarily by causing the eyes to converge, but It is not possible to remain
focussed at the far point if the stimulus there has disappeared, This experiment measures
the rate at which accommodation assumes its resting level after loss of a stimulus at the
far point, and after looking at a near stimulus, it is not possible to give rigid values,
since the "resting level of uccommodation" fluctuates between 0.5 to 2 dioptres, but in
general, the results show that after losing sight of a ne:r and a distant stimulus, accommo-
datlon takes about 60 sec. to reach its resting value. After loss of the near stimulus, 60sec. are required before relaxation can take place to the resting level, end after loss of

a distant stimulus, although the S with normal e)eslght tries to remain focussed at infinity,
his eyes inevitably focus at the resting level about 1/2-2 meters away within 60 sec.
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3Siasnrek, J.E. Hrris, 1.0. FlMSE V (AWn&SEKet.ES QB VA sDRFA= IIILTJEAXIR) n~lam TEST OF r,- F-sa-15 ArRMXFT. S 4eas I LS C. DTTIJE1 I MR OLL riIT. V oJ VI I M296. Toch. %~te NC! 52~, Jul 1954, 57pp t=ET l EEI .VTI LFL Z~T rj~ect~a~eof611b or ilNa'e Testir.7, M.!gt PTR AR 44308. AT31 3. Jan. 1954. 59p. USS All Test

Pattrso ' C Center. ilaval AXr station. 31d.

42 nIgh't tests were conouoted to evaluate the suita- 4WTo test the drift chaacteristics at.-. visibility
bruty of bhe F-64F type aircraft for night And all- of the Tow Target Recovery Bucy# ccmpariscns ware made
weather operation. Data obta' ned dur~rx, the evaluation xith a standard stock Mark 5 Drift Signal. Wider con-
have been used to prepare -ecooerded flighlt tec:Lniqjes diticrus of a two to three knot win.d and a 12 to 14 knot
and Procedures. The F-84F is. a single-pla-e. swtpt- wind, the positicns, of the two markers, whsich had been
wing, high-altItude fighter ilrcraft. simultaneously launzhed by hand, were noted at the end

F. Cl. ~of cite hour for the first condition and at the end of
20 alitutes for the second. Visibility distances were
estimated bry a pilot of an airplane flying at attitudes427 of 100p 600, and 1,000 feet. Recomendations, are In-

Rosebon, .. , Z. EEFECIM OF WE&?O1ASSIGOD sluded.
NOT ETTIES ON SNALL-SCALE SURPACE-70-AIR T. 1. R 1
XISSILE DAT=lS. Tech. Memo. OR-?-331, rob.
1956# 45wp. Operations Research Office, The
John* H~opkins Uiversity.

This atAy was deselged to determine the differ- Pride, A.M. !NNS1GATFIGN: OF R.ADIO RECEIVER CUTPUTantia3 effeote of wepnmsIgnot doctrines an &mU- PCOEI P.EQIRB0EUTS IN AIRC.rAFT RADIO SYSlatS. Proj.
emale einfthoe.to-els. ml.. le battls. -41e brvortiption TED PIR EL. 41005, M114 7, Feb. 1953, 47pp. USN Als
csists of smlpe ant caqssition of data comcereed TetCet Naval Air Station, Md.
wth unifors 'aeoneeesmot doctrine, 2lseil0 allo-

z ~cation, kill prohblity, decoy inclusion, ae. can-
cluaione are draw caofesng the Interaction of such
factowe and their effects cc defence systems. Iclued
are tablee of .iwvor Vrotabflity distribution for
amlfomu assgent of varousm~r of missiles per
battle.
T.0G.

428
Robson, R.A.H. & Chaplr, F.S. EEAPCH CU 7HE .EIATICS
CF CCHUICATICH .10 YP,9ALE TonXIAL R2PCRT CH PMO- 435
JECT D. Contract N8C~2 66216, April 1953, l2pp. Investigations of radio receiver audio Output PowerUniverstv of M1nnesota, Minn~eapolis, Mtinn. requirements in various aircraft radio systems were

carried out. Correlation among -he several factors af-
428 fecting the usible audio power levels Is masked by the

To asc.trtain the effects of various types of progress arked variations in the required levels among several
reports or. the "morale" of a group, 240 subjects were Individuals, as aell as for a single subject at differ-
assigned to nine different groups on the basis of high ent times and un~der differing corditicns. However, the
or- low valence values held by the individual subject. average values of audio output Power contained in this
The degree of valence was ascertained by observations report are cnns~tdered the miniamn satisfactory values
made before the experimental session began. Six high for the various aircraft in which the tests were conduc-
valent and three low valent groups performed coding op.- ted.
erationq in a simuslated Civil Defense Headquarters Coz- T. G.
cmlcations Center. Six types of progress reports (con-tinued failure or success, success follolsed by failure
or the reverse, fluctuating success followed by failure,
and success followed by noc Information) were given for * *)
35 zInutes, folloxinq which they could keep on working W5 au c -o 11 . cC
or could stop. Group performance and coheslieness were cc". ~
then compared for the various valence groups. T. 1 .,c * o Vo4 .o

*0.. . CC
-ct

Proje Hand Repg R-8*.oe15,52p

Thqe oan a pplication Sfta Mt o nti tai.he v .~ *. I

l. c -- " : 1

U.S. Aiiroe . he role an methodoloyofost esti o ~ O.00. 8
Ratee in system nalyI3sis is liscusmet along vith "pd l0- . -fic aspects of Rrat veapon 'ystsm coet inthodoloa. ~ .~* ~ ~

oe Q
432 o -. *i
Duerfeldt, C.H. AIRCRAFT FIASTIC INSTRUM74T oo om 11 ~
LIGHTING PANELS AND INDIVIDUAL LIGHT11G FIX- " Q,._- .2 C .g .
TIIRES, LIGHTING EVALUATION F S2F-l. Proj. 320 -C & f -I

TFD PmR FL 52021, Rep. 2, Final Rep, July u;u 2-o
1956,Op Naval Air Teat Center, U.S. Np.aval I. .- t 2 L: us . .
Air station, xuentWI r Nd, c ml Z IC

432C54 Q 0

This study use designed to evaluate various non 8 le S. 0R tAndad plasticIstrumen lihting systm. iuadn. S. 4 Cl " .!
ation levels Photographs of the panels, WA the re. -J a. - .. ' 3si4 i. 2corded obeervatiose and coaentS Of pilot At o-pilot w C CU .0 3 '.U. 41) L

Plastic edge lightin~g (sandwioh t"p) pa01l vith the 0 o L u
8e" panele equipped vith stada d Iritual shel Co - c *.; - -
li10"n69 The resultearepreented Anddiecnned In o 3 . 4;e.A
term Of the relative adequacy of tfazto 21~ie ov-2
by the varilous system, Positive a negative aspect.s. ~s
T. I. v54C CC 4) .c
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Mah~sr, N.M. L son-zoe, iLii NON IMDUSXR DEMIIES LIE Richardso~n, Bellows, Henry L Ca., Irc., iNew Ycrk, N.Y.

p PW. AJSD EPTDTI vENESS OF TRAIXMSS JIIUSL PIPRT. mumaftf PFe.'Pz FC. TRAphmID AIDs AwI DEVICis. 1953

(Contract DA 49 003 =S 313, PP 44n., PitS RP. 929. Aarh FUM. i-EMS; P 100 193 4pp US Soc. Ine.ces

Gueralls Office, Mshinqten, D.C. (The Psychological
Corporationt, Kmw Yok, N.Y.).43

Thzsf do -so.. contaj-%S Zserl coopqes of a fo=
de:!goed Jcr use Iinraluatioa ralnino &ds arnd de-
*vics. :he poed %.hs three partss 1. !Zetivd of

4r, Us*; 1 1. Education-al and Training haac'.ariztIcst

Training techniques in Industrial organizations !!I. Dev~ce Lnat s.The docu:eu.t !Icudes i-
wase surveyed by a review of the literatcre, question- struc-tlons for using an4 roorlng the form, a percen-
nafre material from 150 compades, and visits to 3D tile table for inrorretIng scores, arxi a reo~t&nded
selected companies. A 20-page svwcAry of the literature ,for for reporting results of evaluation.
is Included, with about 10 pies rariztrng the quers- T
tionnalxe results, and case historIes presenting =ter-
.al cn train"ng needs, mathc-ds, atds, anid results occu-
pying four more chpters. A sampl of the question- 440
nafre Itself is inclded. RSchardsoen, Bellows, Henry f Compary, Inc. VAVAJL PCOt
T. G. iR 70 uIW 3C-CImt EVALIJATIOf PR_-C=Er.E FOR TPAUIRM AIDS AlED

DEVICES. 1950. 33pp. Richardson- felows. Hery L Cmr-
man-I. Inc., New York, N.Y.

4"3
This is a qesionnaire for obtainrsg froan in-

strctors !nfornationi to Le used In the evaluatIcn
of tra~n!ng aids. it cuvers the prpose of the
tralnlr-jv a description of the tralni!.i device,

436 rating of the dev~ce-, &.d t.he use of the device.
Gozdon, D.A., Cambell, T.T., Z0hnson5, C.D., Includee are ==&uIs for use and for scoring of the
goods. 1. A. & Taukay. D. VALIDATION OP qu2ttion55ire.
PgRSONIII MEASURS AGAINST COMBAT PERFOI-
MAWS3 OF NLISTED MEN 3 1 KOREA. 11Th. Vr-
SION mTES. kAy Proj.. No. 29535100, P3
3512-n, PM Rep. 942. Apr. 1952. 5pp. 441
Dept. of the Army, Personnel Rogarch Sec- Mock, 3.0. FMING ON A 1033-.AwZEnFGHTER
tion, Adjustant Oenerel' a Office, Persoxi- MISSION (OPERATIONI POX P13). Tech. Note 56-5,
ne amPocdrscmli t J. 7156, Jars. 1956, 6pp. Aero NadIcal

Laboratory, NADC, Wright-Patterson, APB, Ohio.

45To daternine the effectiveness Of -law-! aC"5ItY 4 This study wae deeigned to evaluate thes utilization
test& for use !n assiering -Am to c=,ntat dt-, the of liquIt foods as solution to the groblms of feedlod;
Ar-et F0rcee Far 7!sanaL Acuity Teat at hl,-h brlshtnas pilots on long ranie fighter meiuim. Pilote were
and the Ortho Rater at three dacressin.q level1a of asked to dentrate peference for eight liquid. foods
il11,iiutlon vere sJalnistareI to Wa enlisted .,en (consisting of 3ie and flAvored milk) and thien'per-
of the 15th Inflsntrv In K re. Conbat ratirs's vera xtted to select four cmof liquid foods for wa n
obtained thrcvcth IndiIidnal ifltOTliliiS VIth firri "me a long oer-uster flight. In-flight vatim were oh-f t fo)ur .1=0ncAniscned officers gino knwr the -an rited. talned for Initial wdretur flights (pilots ale. per.
pearsonisn correlation coefficiento betvaan test scorse mitted. choie prior to retur flight). man =06r of
and the criterion ratines gore caic lated and ae die- hedonic ratings Nud saer of uits ooncd &n.ing

cussd intermof te oidit of cuit teas fo --no ompted. Canclumeici are damin omoermns
prosd Iter~ cofth valdiyr) aulntstsfo the 8saiel eultability of liquid foode WAn the qPop-
prdc3. clarprorne.1ity of ,Nsice vs.* flavoed milk drinkil.

TR3.T. R 1

443
Kleewser, E.T. TIME SHARING BEIEEN AUDITORY AND VISUAL CHANNELS. Proj. 7682, ca. 1956,
5pp. USAF Operational Applications Lab., bollng APR, Wiashington, D.C.

Three Ss were given tests 'n which they atte..ted to follow flashing lights and brief

tones by pressing appropriate keys. Only one channel was activiated at a tie and the rate
of alternation between channels was varied systematically between tests. The rate of stimu-

lus presentation In the active channel was 2 per sec. and 3 per sec.in separate tests. The

results indicated that forcing S to alternate regularly between tasks more rapidly than once
every 2 sec. lowers his over-all performance sharply. It also appeared that forced time
sharing between tasks of different difficulties leads to a grester decrement in Performance

on the easier task. The average reaction time during alternation was close to that for the
more difficult channel alone.
RO0

449
GrIngs, W.W. (Principal investigator) SHIPBOARD OBSERVATION OF ELECTRONICS PERSONNEL.

IMPLICATIONS FOR CERTAIN OPERATIO1lAL AND) ADMINISTRATIVE PROBLEMS. Contract Nonr 228 (02),
Proj. NR 153 093. Tech. Rep. No. 6. June 1953, 61pp. ONR, University of Southern California
Dept. of Psychology, Los Angeles, Calif.

This report is one of a series based upon descriptions of electronics "aintenance as
observed on twenty ships of the destroyer class within the Pacific Fleet, The descriptions
themselves were objectlvo In nature and they attempted to produce an accurate non-evaluative
"picture" of the current electronics situation. The present report presents those elements
of the situation which are relevant to problems of shipboard organization and matters of

higher policy. The organization of various electronics techniclan's groups Is described
along with the effects of the various forms of organization. The electronics material
officer's relation to the maintenance situation Is discussed. Effects of certain shipboard
administrative arrangements ore described in the section concerned with the role of the

bridge In the electronics situation. Formal and Informal methods for relaying requests
for repair are described, and the effect% of each type are discussed. The feasibility of

combining certain of the electronics ratings is considered, and some material problem's affect-

ing maintenance are pointed out.
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GirigsM.N. ftyn, G. 91PIMAND08M OF Abelson. A.P. SPECIU. AMMYSIS AB 7ME S1IBT Of lotE-
IAwruNXII 100s101IS fII 1113 RIP s OF MA- va~kft DIFFERECES IN 1KE PWIINE OF WHNE. reffl-
TO flXThOI0 JM. Contract ME 220(02), 1ro. TIVE TAM.S Contract 06MR 27M2. Pro). aR 150 ON.
Des. R 153 093, aToh. Rep. 59 AFril 1953, 99pp. March 1953. l04p,. Educational Testis. Service, Fri%*e-

Dapirtment of Psychology, iksiversity of Souterne ton. N.J.

4C450 Several vethods of analyzing time-ordered data were
ThIs roert is one of a series based on shipboard consideredi for stdyn i,.divi4ual differences In the

observation of electronics personnel aboard ships of performance of routine, repetitive tasks. spectral amaly-
tJh* destroyer class. Job descriptions of live major s~ as led and Its suitability for aralyzing such
Jcb clssificationis (electronics technician. sor. data w a n oconimdb pligi oaalbep

radasian, radimnf, and fire controlin) are presented ~lgldata fo abtuy ofplyiment btocavilabl asy-

Ini term of duties and activities, time estimates for froogia data fro er a atdy of repntal inauditoryn

each activity dAwl" variouas shipboard conditions, and tfreom d on e nperi mentalte sk of thsone prnt tuy

the materials and tools tsed. A discussion of the theol.Texprmnatskftepeetsud

relationships awng the ratings in term of th bv was Jabbing a stylus at a terget; five variations of tar-

Item is presented. get area mare presented to the 33 Ss; 15 Ss were retested
T. G. a month later. Spectral densities. variance of the re-

sponses about the mea, and speeded response were cow.

puted. Reliabilities and validities of these measures
mare determined. The measures mare related to general

451 personalitr characteristics. T'. G. 1. It 44

GtIngs, N.V. SIIPDARD OBSERVATION Of EL81TWKICS
PEASONNELs SHIPBOARD ACT! VETIES OF ELECMRNICS TECH-
XIdAS. Contract XDNR 220(02), Proj. liR 153 093, Tech. 46

::ep. 4, rch 195, 95%p. Departaet of Psychology, CiaFJ I EAIP~I EWE 00 AG I

"kleat fx Satben alfornia. *GlganDITAI RANG TE RIONESIP iE 1000-O RAN M AND

Dec. 1953, 5pp. Nusan Resources Research Office, Gerg
1101001t1n Univesit , Washington, D.C.

Ibis report contains a detailed and objective
account of the electronics technician at work aboard
ships of the destroyer class. A general description
of the technician's job Is given and the general A60

maintenance situation Lo. considered -types of repairs This study compared marksmanship with the l rifle

Performed and activities associated with electronics using miniature targets at 1003" range with subsequent

repair. Material, as mall as behavioral, factors marksmanship at known ranges (100-5OO yds). Approxi-

influencing repair are dtscusd. Conditions thuat =ately !50 Army basic trainees each fired 51 rounds

limit maintenance ar. considered In detail. An evalua- at 10001 range and "... the usual practlce and record
tion Is made of the critical requirents of the courses at known-distaflce range." Scores at 1000'

electronics technician in terms of general ab12itiest range are correlated with lcnown-'distaflce scores for

Job knowledge and sk..Is. slow, sustained, practices and record firing. The

T. R 6 results are discussed in terms of using 1000" range
scori . for predicting kncwn-distance marksmanship, for
matching Ss in training experiments, and for measuring

4552 
proficiency.

Cringe, W.V. (Princ. Investigator), SHIPBOARD 03SERVA- T. C. R I
TION OF EIXTRONICS PERSONNELs IMPLICATIONS FOR TRE
TRAIN=N OF ELSMTOMICS PERSONNEL. Contract WNR 228(02),
Proj. M 153 093, Tech. Rep. 3, Feb. 1953, 

65
pp. Dept.

of Psychology, 0"-lygrsityi of Southern Galifornia, Los 462
Angeles, Calif, Rock, R.T., Jr., Duva, J.S. & Murray, J.E. TRAINING

By TELEVISION. THE OMPARATIVE EFFECTIVENESS OF AN-
STRUCLION BY TELEVISION, TELEVISION RD00RDINGS, AMD
CONVENTIONAL CLASSROOMI PROCEDURES. Qontract N70IJR

452 47602, Proj. 20 E 5A9 Rep. SDC 476 02 2, 24pp. J~

The data obtained In the course of an extensive series Special Dvices Cnter, Port Washington, N.Y..1 of observations aboard shi.ps of the destroyer class art
examined from the standpoint of the technical training of

e lectrortics personnel within the Navy. Descriptions of 462

the kinds and amounts of training In electronics main- The relative effectiveness of training by live

tenance are presented with discucsion of attendant prob- television, by sound moving pictures, and by lectures

lems. Judgments of the electronics technicians regarding was invoctigated in three Naval Air Reserve groups,

the relevance of their training 3re presented and dis- including officer pilots and enlisted personnel. Com-

cussed. Evidences of fpecialization and its effects are parisons of results of types of training are presented

treated. Attitudinsi and other nontechnical aspect s of by pairs of types, and differences statistically an&-

training are discussed. Electronic training levels of lyzed. There Is a discussion of the different lessons

the enlisted men who start electronics minteniance train- Included In the television presentations.

ing are indicated along with attendant problems. 1. G. 1.
T.

456 463

0 Williams, S.8., Bare, J,.l Canetrari, RE., Jr. & Rock, R.T., Jr., Duva, J.S. & Murray, J.E. TRAININ4G

Zuidemat Doris. OPERATOR EFFICIE1CI AS A FUNCTION OF BY TELMVSION. A STUDY IN4 LEARNING AND RETENTION.

SCOPE SIZE. FINAL REPORT. Contract A.P 30(635) 2802, Contract N70NR 47602, Proj. 20 E 5A, Rep. SOC 476 02 3,
Task 75005, 1956, 3lpp. College of Wlliam and Mi"r, 24pp. USN pcial Devices Cnter, Port hashington,

Williamsburg, Va. N.,Y.

4% o inveetipsto the relationlhtp betwaen sigal size 43This Is a nontechnical report or. a study o! the

and display size as It affect# operato- afficienoy, effectiveness of television for rapid mass training.

datoctabillty thresholda (signal.at any one of 72 post- Approximately 3000 Army reservists (all ranks) viewed

tiorA) and visibility thresholda (signal poeition knowun) eight telecasts on Infantry activ~tles. Written multi-

were determined for tvo practiced subjeots on a simuolated pie-choice tests on the contents of each presentation

radar scope. Siuaal sizes varied from 2 to 16 mlill. were administered tefore and after viewing. Use wias

meters in disristar; aeope aizes from 7 to 28 Inchon In also frade of retenticn tasting, an attitude question-

uimter; scope brighntness, approximt.ly 0.5 foot naira, corments, and ratings. Test-tcsre gains aria

lArsoerts; signal brightneda, average 5.57. Detecta. percent responses are interpreted regarding affective-

bility thresholda are sIlyA13d am functions Of OcOPO ness of television In such training. Expert opinion is

size and signal size and their Interactions. The affect cited, and the contentc of the programs are an~alyzed In

of area of search on detectability and visibility thrash- terms of good and poor teaching.
old# Is deansattd. T. G. I.
T. G. 1. R 3
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404
1.75 Wlidr, C.. DECISION MRK111G. Contract MMI 225(01),
Katchmar. L.T. ONTSICM. FORCE PROOLDS: 1. MAD CVM~ Proj. Mit 150 087, Tech. R~ep. 1, March 1953, 3 6 ap.
PEUFOUWICE FOR VARIS CRAM Wi UANDM TV41E LOW' !ipartaant, of Psychology, Uta ndisvarsitv,
CMINATiIOuS. Tech. INING. 3 57. Hatchl W35Ipi. ie"e Stajnford, Calif.
Engineering Laboratory, Aiterchmot provinga Grm. fMi.

1#5To Investigate hand crank performance In term of nor-49 This report &x~ribed and sumarizad studies unader-
mal wbork output. 75 subjects ware Instructed to turn a taken for an exportory Mrject which had as ano over-all
crink at a "raid" rate until tiey could not continua or goal the fuller %;nerstndIng of deci -eaking. The
were told to stop (ton winutes). Three hand crark tadii studies m.re corcerned with the developmnt of measures
(four. five, seven, inches) and five torque toait (10. 341 of decision-aking and the clarification and develomn
50. 70, go inch pounds) were tested. Each subject hat of pertinent personality measures. Ti-e basic nmeaues of
an initial ten-minute trial with no resisting lood and decisf.on-mekin9 used In the studies mere from the psycho-
two hours later had a second trial under cv of thhn physical type situations Involving matching of graded
crank-torque conditions. -she data consisted of tim series of stimuli to a standard stimulus of a different

d (seconds) horse-power and foot-pounds par minute. Cu-" modality. Individual differences for decisions of this
mulative work output is shman graphically for each hawd type were studied. Various personality masures; mere I-
crank-torque load cominationi. vestigatei for their relations to the various decision-
T. 6. It S making characteristics.

G. I. R b

476
Poulon, C. ~iSRZATIM iilli RECLL.kil.4.i Jones. hriarot ii.. Wilbert, S.F. & MaHe%* ft. A S1EVEY

P-ho. (General Section), )by 1953, =LI(2 p17.3- OF THE Li7TURlIE ON -9O0 ANALySIS OF 7ECIiCAI. POSiT!OUS.
176. (Appl!ed Psychology Research unit, V;, Cam Person. Psvciwl., Sumer 1953. &Ml. 173-19h. (ilver-
bridge. England). (APiJ 164/53). sity of California. Los Angeles, Calif.).

476
To study the effect of retention of earlier Items

on the meosrization of later items, 16 :nachers of the
Royal Nlavy were Ss In an exiperiment. The Ss were re-
quired to make a manual choice response to a visual
signal, but on certain trials they had to respond first
to previously memorized signals while memorizing the
signals being presented. Accuracy of responses is
studied and discussed with regard to "... the detr!-
mental effczt of active retention upon the menoriza- 4.35
1.o G. no 3 tm. "This paper presents a survey of the literature on

I. G R 3job analysis of technical positions. A technical posi-
tion Is defined as one which is not of professional leveli
but which requires considerable beckground of knowledge
In a rather narrow area. and some knowledge of general

477 principles. Very little work has been published dealing
Walton, W.V. TilE UTILIZATICN OF hAMED eilOCES IRAII(I with these positions, but there Is soon Indication that
RESEARCH IN ARMf TRAINIM1 ACTIVITIES. ABSTRACT OF DOTC1AL they are more difficult to rate than are standard factory
DISSERTATICN. 1953, 6pp. Dukg University1, Durham, N.C. and office jobs, it Is concluded that rather thorough

study of technical positions Is In order and that con-
siderable emphasis mist be piaced on skills end knowledge
rather than on supervisory factors."
Rt 307

47This document is an abstract of a doctoral disser-
tation. In order to disseminate the results of train- a
Ing research to military instructurs, the author, as
part of his aissertation, dluveloped a journal, Ij1lig azs!
Alum . intended to cover "... motivation of trainees, .

the use of instructional films, the value of synthetic z o a -
training, the improvement of reading ability and the l.,.
improvement of testing practices." Conclusin and 0 a~
recommendations are listed. 1O

al-'5~C.

Q

<* . .. V 0

TENANCE JOB ANALYSIS FROM THE PROTOTYzPE. OF ANl ELECTRONIIC X ~
EQUJIPMENT. PART It AN/APQ 24 RADAR SET. Contract AF atU .- ~
33(038) 12921, Proj. 507 008 0001, June 1952, l~lpp. a

Amrigan Institute for Hsearch Pittsburgh, Penn. 9 .. ~
2i S.! .2m

S. I- Z.~

.J~ C l C -

The effectiveness of early determination of main- wow 2 2 '
tanance job requirements for newly developed rbdar e- ~ .~
.juipnent by anlyzing a prototype of the equipmentwaas*.
tested on the AN/AFQ-24 radar set. Prototype data were z ZI I .
gathered from the manufacturer's records and analyzed - 9-
according to the maintenance behavioral activit ies re- .-. UC

quirpe;. A similar analysis was made for product Ion . .

models of the same equipment. The two analyses are CL o.o.,0 ..

comparedg and the results are discussed with regard to '1 2 ~- 0 0
their implications for predicting maintenance require- C I

mnsfrom prototype equipment in order to start early-

igiven tc the problems of trouble hooting. I t U.
T.G 1 2
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Siegel. A. &Courtney. 9. KEQFi.PNOFa PftACTICAI. A. Flaishlow, E.A. AN EVALUATIONI OF TWO PSYCHONGICO TESTS
1 011111CE IASI3ES. VOLIVE 1. Contract MRS 872(00), FCR THE PREDICTION O C C SS IN PRIMARY PLYING TRAINING.
Series 1U3. Institute amp. 4. .July 1953, 225pp. !Lnul- ProJ. W09 02D 0003, lRes. Bull. 5,3 9, Mey 1953, 2Dpp.
SUtN for Research 14N= 110ms ltions. Philadelphia. Penn. U"F F~AUtui5 I Motor 601111 Resarc L-b., Lacklaisd

APE, Tex.

488 501

This Study was concerned with the develop et of a the Six-T.arget Rudder Control Test Is a modifica-
aenuel for both the construction and use of performance tion of the Rudder Control Test., ohich differentiates
tests In the NMIe situation. Two performance tests were ang pltcdt vnatrcnieal ri~g
constructed In accordancze with meaual procedures-Avia- bhe Dynamic Balance Test reqires balancing on a board
tic., Structural Mechanics' Battery and Aerial Phoogra- and keeping shifting green and red lights =at&hed.
pher's Battery--and subjec~ed to field tests. Ihe d&,eI- T-hese are evaluated here with respect to their useful-

- pnsat ad tetin ofthee bateres ere escibe in roass for the predittion of pilot success In Primary
detail. 06a on interexaminer reliability. intraoxauiner flying trainling. They were admi~nistered along with

the Aircrew Classification Battery to I0M unclassifiledreliability, test-retest reliability. examiner errors, plot cadets before training. Extensive analysis offae. validity. etc. were obtairted and evaluated. the reliability arnd validity (in predicting graduation),
T. 6. 1. Rt 6

as well as factorial content of these tests Is reported.
T. 1. R 5
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71a1dss, 3. A. ?8U PUCDTION 0? BODY
PosiTiON -- EMICT 03 SPM, KAGNUUI, 50
AND DrI1NCION OF DISPLACIW5 M 03O ACCUU*C Tucker, J.A., Jr. RELATIVE PREIOFIVE EFFICIENCY OF
OF AMMINOUT TO AN 13PRIO! P03TION. Feoj. ICITIPLE REGRESSION AND UNIQUE PATTERN TECHNIQUES.
809..00-03, Res. bult. 53-2, Jan. 2953, Proj. 503 001 0015, Re. Bull. 53 2, Feb. 1953, 25pp-
17pp. 115*, 1rdC. AIr ?s'aintr Comand, USAF Porsonnisi Research Lab., Lackland AFp, Tex.
LaekieM APV,EW' Antonto, Texas.

4916 502This is -in empirical Investigation of the feasibility
Thia experimnt wae deeilpwd~ to deemn the of using the unique pattern technique In personnel selac-

relation between the accasrwc7 of perception f t tion and classftcation. 'he chief emphasis Is on metho-
uprtight poitioni m the spteed and4 agnitude of prior dology with mor attention given to the relative effec-
displaoe awy from the upe1Ight. The blindfoldead tiveneas of faltipl, regression versus unique pattern
subject vae ttlted 15, 20, or 250 to the right or techniquea. 11,o types of Ss. pilot trainees and clerk-
left at* rate of 4, 5, or 60 per secnAd, end attempt- typists, are studied; the criteria ore pass/fail in pilot
ad to restore the Chair to the uspright position. or training and final grade In technical training school.
hundred M eighty airman0 s5-ved aub~ots In Using carefully selected predictor variables the two
groups r~smd=zm 5asignd to smelt exs ioai. cov! methods are compared for their success In predicting the
tion. The -xvergo errr in levelling the chair to criterion.
emlyzeti with respect to the speed, direction and ase T. R 9
nituda of the intial tilt and the subject's previous
praSctice.
T.C.R6.
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490 French, R.S. THlE ACCURIACY OF DISCRILUNATICN OF DOT

14iller, R.B., Folley, 3.0., Jr. & Smith, P.R. SYS- PATTERNS AS A FUJNCTIOI OF ANGULAR ORlIENiTATIONJ OF THE
TEMATIC TROUBLE SHOOTING AID THE HALF-SPLIT TECHNIQUE. STIMUILI. Proj. 5,00 019 0001, Ret. Bull. 53 3, March
Contract AF 33(038) 12921, Proj. 507 008 0001, Tech. 1953, l7 pp. 119AF Erentual & mo~tor Skills Research
Rep. 53 21, July 1953, 16pp. 1E,.tsn~ai.riin ~k.Lcln PT
R1esarh La., Chanute AFS, Ill.:' eran nInttute

for Restbarch, Pit tsburgh, Penn.).

503
498 The accuracy of pattern discriml nation was studied

fi A Oevtription of procedures for trouble shooting9 of as a function of the, relative angulse orientation of the
electrs; .'.s equipment which are based upon rational and patterns compared. A total of 120 patterns from each of/4logical considerations is presented. Two alternative a two-, three-, and five-dot series was employed. The
methods are compareds trouble shooting from probability Ss' task was to Indicate whether two patterns presented
data and trouble shooting by lcgical elimination of mal- successively were either Identical or different in tents
function sources. The latter method Is the one developed of distance relations and spatial positions of the dots.
in this report as being the most feasible. Two phases Judgments were made on this basis while at the sams time
of the procedure for line trouble shooting are discussed the second pattern of the pair was at any of ten angular
step by step. The half-split technique (a spacified orientations relativis to the first. Error data were
check sequence based on mathemaatical considerations of studied by analysis of variance for differences attrib-
efficiency) is of spatial relevance. A mathematical utable to angular orientat~ong numbder of dots, and their
proof of the technique is presented In the Appendix. interactions. Implications for radar scope interpreta-
(See 3389). tion were discussed.
T. I. R 5 T. G. R 3

505

Spleth, W. AN INVESTIGATION OF INDIVIDUAL SUSCEPTIBILIrl 0.,MC AdN s THEIOA PUSUIeTh APAA. Con~ac AIAY Fm EPR
TO INTERFERENCZE IN THE PERFORMANCE OF TISICE PSYCHCIAOTOR 33(038) 13214, Proj. 509 020 0006, Res. Bull. 53 5, March
TASKS. Contract AF 33(038) 13214, Proj. 509 020 0001 1953# I0pp. USAF Perceptual & Motor Skills Research Lab.,
Res. Bull. 53 8, April 1953, 29pp. U2EEiliL Lackland AFB, Tex.
M tot L.kills Research Lan.,I Lackland APTax1. (State
University of Iowa, Iowa City, Iowa).

R9 The fo~us of this study Is thi, possibility of con- 55An attempt was made to find a hort~ct mehod of
sistent individual susceptibility t,) interference as a measuring individual susceptibility to interference In
result of practice on alternating standard and reversed the performance of motor tasks. A total of 132 airmen at
foms of certain psychomotor tasks. The 1wo-Iland Lackland Air Force Base were given fo)ur phases of proctice
Coordination Test, the Complex Coordination test, and on the pursuit apparatus$ preliminary phase followed by
the Pursuit Apparatus were used by 53 basic trainee original learning, Interpolated learning, and relearning
airmen in the standard fors only, and by 54 with short phases. Stanine scores for eight different ap'itude in-
periods of practice on the standard forts alternated dexes and preliminary trial scores were correlated with
with short periods on the reversed forts. Data includes porforuince scores at the outset of the relearning phase
Individual performance variables, between-task toroela- when interference was at a msaxliu. Prediction of inter-
tions, and ou,.parisons between pairs Of such correla- ference bated on these two scor~s was discussed.(
tions fromc the two groups, as well as Wlth5 n-tate 1. G. I. R 10
measures.
T. C. R
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Haley, J.A. "PLO!"S ABILITY TO ACTUATE F9F-6 H =~~~ 'u'
EJECTION SEAT CCNTRCLS UIER FLIYTUATINGC G C010ITIOiJS'; I - -
LETTERC0ONCERI IG. TED ADC AE 6303.1. BUAER LTR AER AE *ua. IC.
631/5i6 of 19 Apr 1954, NALIC LTH MA4 Serial 10467 of 3 '.1 C a01~

Nov 1953, Ref. MIA 4 9393, Sept. 191-4, 5pp. USN~1 Air ~ J a. I
Development Coer Joitnsville, Pe. 3!5g . .3 ~

x o.- M 64i- .0;-coC

lDuartarldt, C.lt. ECLIPSE-PIONEER 5-lIN DIRECT READING
SPHERICAL ATTITUDE INDICATOR, EVALUATION OF, REPORT # 1,
FINAL REPORT. Proj. TED P711 AE 7375.6, S738 55, May
1955, l 3pp. USX1 Air Test Center, Naval Air Station, mi.

508
To determine the time a pilot requires to actuate 'he

ejeaction seat controls of an F9F-6 under emergency condi-
ttons, the ejection system was Installed in the gondola of
a cetntrifuge. Navy pilots wer. tested while being sub- 515
:elted to fluctuating accelerations (from 1.5 to 7.0 posi- To determine the performance characteristics and
tive a at rate of 8.0 g per second) for the time required the suitability for service use of the Eclipse-Pionier
to eject when drassed In full flight gear and in minicial jive-inch direct reading sphierical attitude indicator,
flight clothing. In addition, motion picture coverage of the equipmaent was installed in three aircraft. A total
subjects was made. The data were analyzed end recormends- of 101.8 flight hours were performed by 16 pilots in a
tions for ways to decrease time requirements are made, wide variety of flight maneuvers and weather conditions.
f. I. R 2 Accuracy of '.idication and deficiencies in presantation

w~re noted. :verall acceptabilitieis of this and three
other Indicators are given in rank order. Recoerend-
t!rns are includad.
T. 1. R 4

510
Smith, RSG., Jr. A COMPARISON4 BETWEEN ETGHT-WZEK AND
TWELVE-WEEK BASIC TRAINING PROGRtAMS. Proj. 50 00 ;16
0301, Tech. Rep. 53 5, March .953, 4pp. U5_1Une Luring. J.C.G. SELECTED BIBLIOGRAPHIY OW THE EFFECTS OF
Resarcax.bk,$ Lsckland AFB, Tex. HIGHl-INTEN31TY NOISE ON MAN. £2h.i..Jan. i954.

Monogr. upqpl. 3. 38 pp. (Psychc.-Acoustic Lab.,* Harvard
University, Canbridge, Mass.).

10From data collficted for other puxposes, a compari- 56This bibliography on the effects of high-intensity
son was made of the effectiveness of eight-week anld ioise on man contains 7141 references divided into eight
twel~e-week basis training programs of the Air Force. sections-. i) deafening effects of noise;, 2) effects on
Material covered includes information tests, and atti- communication and Intelligibility of speech; 3) aural
tude scales dealing with areas related to morale, protective devices and preventive measures; 14) effects on
Pre- and pcst-tests were aveiiable f)r the eight-week his-ian behavior including mental tests and psychomotor
trairees, but only post-tests for the twelve-%eek efficiency; 5) physiological effects; 6) measurement and
group. Conclusions are drawn only for theS particulir reduction of noise witl' suggested standards for noise
cowrQ of training studied, control; 7) noise fields. from engine-3 incluJing jet en-
T. R 4~ gines, and 8) general references on noise, reference

works, medico-legal aspects. and those not otherwisc
classi fiable.
R 741

111 53



11115-5.- StsebMG. J.A. SimM ftIMfl GI l n VAL iM . SMAI. To&-.
- I . Joe.. IM7. Shp. Maine gWaveraing Lewtarv. JIMr.;. rad

To ae n se a bom 11actis e. ls im of tte 76 ai 11asew ligs 1sfi. #AIM ani to
eeIla a motbaolo so £sceloiga for e lasutimg I I -ew~pom frm a Mmeagia-on

String Point Of vielpi Mie Prese stadl as parfaead. A fraqiaascy ioeA o artitel
ior-s A&.*d frm servic swo &gove ats ed to peranipg a -106 selln smails~s. This

amusd Is cojisme "U~h a dnai~.d $tiaill of ~a conws qoratieg a ova" Iesdn
&&A. slsorwolim (age omvotioos ter sm rowu) ane I rapes e : Sse of jv
no: vulatil Gei lad qosiae; .e'wo.AS oreas-ccess awe egress; setig;hthes

aohesthila fire cenral. dimspaaols sod ;pa" ; : drier cesries sod diaplairs;
C~r~iCatme mas ltels; Clleimm crew lowteractums. frtln spioeiicatas aft
prowidl alto sesble.
T. & 1. 1
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Crzo, D-. 2.1-pt KICLD. L lr-ielz, D-=- Vl0S
ATM7~ TO* XUTYE X . Sep. 9, 1953, 59X~.

Staindier. A. tOii21CR IhRIKCS AM) CCUPTI(IL
1ie&~J. Apr 1945, 167-175. (State Md5verstty

19This Is an1 ea nsi.e St%4! zf xcenus att!=des t*- ofow spt.it
war- e tiiect. Etirst. ±!e J~i stud'- are 1nte:-
V~s e t d~ esc;-Wd in detail. 7he Jots stzdleJ 521;
are Zvf Iced e-4 cae 7hzd. btseiz *f tbue repo:t This pipe- deals with the q~estio, -Can time-end-
is b7oa~~ On ' Wk!cis a S*eeta statistical S=Mrl motion ssty,, as well as the sechanics of locomtion.
of :be iterview =*~trIi is #v5Tc. nt .kere -s te treated as a sp*Inal case In nedianicsrl The nech-some discussion% of the. cc=n-.s =a. heteitnre nics of IKze'. 1oactizt Is sialyzed follow@d by con-(
sa=F1e. sideration of efficienc' tdies I- the fields of

z 17 sysical tzoirirq, Inost.-lal efficiency and ortso-
paedic reconstroction.
T. G. I. Ai 3

ftelo, c.. S"ahos RUATO., BakIe, IX-
CRAFT VtIUTE CE AND FLYING SAinTS I. A Orsaaz, C. S. COLLOQIIUM Oil OPTICAL PROOLMS

CRM~f FUMMOChEAC A~a M. KPORX OF VrS!OS, MADRID, boch. Rep. ONRL-71-53.
Now-top.32,Fob.1933 63p. fetw June 1953, 9pp. OWR. American Meabesay,Overa tar SoEme.L &m Do- London.

520 2
The use of measures such as accident, abort and ins- .27 raotctti bticaTfv pcmeisi'l at t evaluate the qual ity of ai rcrsft main- PITe. st, tho Cofliqci~ - optical Probas if Visions

tenaince was investigated. A systematic. method for ran- held In PMdril. Spa-in, 1953. Tha' consider suchdcr1y sampling aircraft parts to be inspcted according asc the pmkysloft Uinita of ijein, blnwculer
ito a pre-set .ieck Ilist is, described and expserience in vlia'. chrrmtic vial-sn, this cbe-.!cl bais if vsaits use ;s relate-d. !rf~ciencies and possible sources of eXc~tation sod visual nschan!*-* s stsiesd by the
error :n the slisten ary pointed out and steps toward two-col'? tl2h'.riod Ah.
their elloir.4tion considered.
T. G

528
52; Pollock, I. IDEN~iWICATION AND DISCRMhZATION

Spie),. W. ANOYANuCE THRESHOLD JUDSIENTS Oc Smos OF C*OIT OFM oaNSTR AUDT)R DISMY

APCRC irlt 55 .Opr ;ra APplicatiosss Laboratory.* oao7 ?Rkla PWaigoDC
ARCRC. Soiling AMS. WS'hington. D.C. caoy MC etn PWsigoDC

flse annoyance threshiolds for 13 bands of noise from The 410llltp of a listee to Iieassigr Woe imumase or
50-13.000 cps -ere dietermnieed on 21 listerl. The sub- &a slgI 1000 op tow team fto an Mealsat of t low&
ject was exposed to the noise over as fousispecker in an I e Is osea S to bis 4,6flt to duiam ats boeft
anotchoic chaotser for a period of 3 sinutes. wieI he set a 1sllr n a vy&eb3. elolea %I" the leuafe at
the noise to a level which. if any higher, would annoy then stadu Vuae om aei Im aw as te~l 61"l-
loin if it were present while Pes was working A further tons. 1110 ta ain t at 0.5mssi ab singe fto a oal.
group of 162 sub;ects noade only one annoyance judgnt vi"It 0.2an equVWatec 9 I4,titie to a ticsee
each. The relation ot the annoyance threshold to the MW Of 0-72 d o 190 aibjec , Ilgteg a loalata
center 'requency of the noise and to -,he attitude and ~ eeat mobo0 sroe tsr M wiabiaals Q aidaa VW
previous work experience of the subject is dpscribed. d ifferunce he e10 saaM £Iarute seobit-

C. ~~ftae of the uwkbtla. --s 60"ora or Identifiation
to compared to the aLoaqc of Slewinatit in tain of
tUP W*fMtlo tY4zamltteS ma ftfmtlo of the also of
thl - 961114,laterwI. T. 0.
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*-*&-ab 2412A. 1958 . 37p So Tobdio.mg Ro-eic Ta., %em Lcndam S*rArlne se.
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Use proea, Pasrapectnase.
C. I. mm 
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tM51 X&dAleseU c Lab. SMMHIXES RE ESEARCH &E-
PORTM ON DURING CALI'A YEAR 1953. Jan. Mg.4 20pp.

531 tSS N-ia Retar:1. ab., rew London Su....ina Des*#
bob.., C-1- SOWE RESEYIR S Oil VISUAL PRO- Co)r-.

CZS 3 S0?U I?=ITL AMD PKWI. !eo.
Mrp. O3ML211-53. Aug. 1953. ""p. On,
hAmwlt8 Ambeay, Loundon. 16

sou lw assela at 41saunoto at tUs resere
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come& aw boln;. cmfted* !n Sc,?.,An. Ital: * and Taw see a he onto or pvw he soEsu-, ila,
France. Some of tbe ae-oo r"Int.o to Problem a?' the toue WUU t oo salstt at sobourmeeromol
remeptwo field, vl*2&1 acm!d7, iece porcotom, Cmn- in@

Sn! our.~~diein.In '-somrl. jomnM,
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Lang, E.. I Reld, S.L. FACTORIS MTERaaI33 7W EM
BIL1T CF LETTERS AM NFS PRINTED IN "DOI PATERN
WITH FURE K= AM MITTS aEX rdlt PATTENS ARE DEGIADE

533 IN VARYIW. AXXlDIS. TIE FIMS OF A SERES OF REPORTS ON6Neff, W. D. LUnTAL GE1NRAL XJ?L40M OF 1113 TH '1FZ PRMIE Cntac U33 (OWd XG 21269,ERGOSONCS RSSWRCEI 5003ff. Tehl. Rep. USAF Ill 5922, April 1952, 23pp. - 1 ao~t. a.OXBL.44-54, Noy 1954, 5pp. RXR American N-ih-atro AEB, Ghio. (University of Virginia,
mbeagy, London. Charlittesvilloo Va.).

so I -~ peswet at as 9% mssetg 4C the
ftimmedie Poses -elt ea abotmbted. 2he Im-

GAMd atuiae ca the oftce cc bl tamparstae cc
boo Goofet ama peeft, loeat murs in unfer-
am" feaboirle, smlm atttdi to epettve too"e
an feate ua elug voiro pet s to emu 6
310. 6"f7 To exipiore saw of the factols determining legibility

11120. ofletter and word patterns formed by elements of "-dotse
such as would appear ,dien transatitted by a pulse-acti-
vated elemental printer. 4. subjects made recognition
judgments of stimulus patterns (single letters of alpha-

536 bet, black an white). Other variables ware: n Imbar a&dIleff, W.O. PrOGIESS REPCET !50-1953 CE TIE APPL.IED size of elements in letter. types and degrees of degre-PS'ICRMOGY ltESEA-ZH UNIIT, CAW-RIDGE. 01511 -,R _2 54 dation. and viewing brightnesses. The dot* are evalue-Mlarch !954. 23pp. USK~ Off Ice of Naval Researh, London, ted by analysis of variance with attention given to the /91~ad manr and degree of legibility as effected by all vari-
ables. (See also accession numbers 51.5 and 157)

536 T. 6. 1. It I
This raliort aiumarizea rasearch studies (1053i.

1053) and lztciodes a b~bltWavby f yoblille4 v,:rk
for the AuppIod Pschooical Reeaerch Unit. CambrldEe.
Raland. in ites of research are wndar sait hoe-
Ines: urrjal~ ecvirnente, vigilance taska "n skill,
conitency, Infolratioa prosentAtigl and Informetti. 54
vuurest, training, ot-.r perfor-ance. sicess aea Log 8.LRod .. FCTR ndMNI H EIacc~dent studies, and new devices end prcodures. Pu IITO L ~~~TTR S. W CORD S DETERNDIN T E PATENS
tiara trends are -ientioned. WIri iFERENIEAL BRGTS OF TH ATEN PROPOR-
1163. nIow. -To THE AN=1t~ CF DEGRA1ATICIN. DIE SECCND OF A

SERIES CF REPATS ONi THE -IWGNAX PRINITLE. Contract
N 33(038) AC 21269s 11W 694 37, AF IS 5923, April 1952,

657 25pp. USAF SAro Mledical Lab.# Wright-Patterson AFB,
Pebrp 1.0. IIEARIII3 CONSERVATION DATA AN Ohio. (University of Virginia, Charlottesville, Va.).
PROCEDUJRES. Contract Non' 1151 (01), KR 140-
082, Tech. Rep. 7. Memo. Rep. 2, Final Rep.
Working Group 21, June 1956 8, P ONp.011
CUMn; Central Institute for the Dall".

5)45
To explore some factors deternining logibility53T of lettera and voids fornad by elementt of Iotsa

fthi rogort Imete a suilam @i Ga t r re (39v sccocion mrambera 54.4 and 197), stlimalus patterns
fo e 1W the Armed SeyIe. It to dooloo to of sinx1e letters of the alphabet var* prepared In a

s~t th aba swut,4 lfimtin., ae fo 'gray scale" (algal end nots elements -if brighltness-
."ta o rutot at boi t"" Wth hnot" es pr'portlo3nl to their rspective Inteaatloe). Your

easvatica doatio or p fte bmft s t ub,-octr vade recognition jdpcmnts. Other variables
omof tAt da~ta Mf aetSe garive eit Thm included nunber of elementa In letter, type and degreelsa" thate oo te oaote U4 e sat to it of degradation, Data are evaluated by analys is of

for Inednalon In theIr pool of =I#*e expene data. varlance vith attention Given to the anner and degree,
I. of legibIlity as affected by all variablee.

Ti'l .55
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K Air Tzelnhzs COMMAn, lakkle APB,
546 5iAntoftlo. Temas.

'10 investigate the effects on learning of adding or-
garlizationmi qties and commentary at aptpropriate points
In existing Instructionul flm, three types of film 5'
were selected. "di-scrte itse irlatively umorganized)i To ccepe'. Tosr -=t% A@ .,f m ar- 4Iscr!nmn-
'logically developed" (content dictates the argsnization)i &tion tireehOlia (tie, matvulsted tir' Of *P* de.

and*chrOnologlcally desreloped (drewetc or story organ- tw- 90s000* speed -3f resctkmw), f-ur pr-,%os -,f nb-
IzatIon). Three versions of each film were developed witli aerver (50,~ 50 4. -0) res~vidad w~th 'ssms ' r
different amounts of added titles and commnary and sach -dfe"t t" nalr of Irreralar black shapes (a
version was viewed by two comenies of !aval recruits. stan&s&rl with one of f Iwo nther In 7erlnIp derree
infomational tests we"s then administered to these re- of stn!larlty). Results are .1van as *peol -" res-
cruits Plus control groups %Wh did not vlow the films. An pxcse and accuracy sc-iree arA ae analyzei for ret-
analysis of covaiance was made for ech fila type. The !sbil~t7 of difforentiation, amm7s anbjecto and stIs.-
differential effects of intellilencet wers also studied ull.
since Intelligence test scares weor avallAble. ,IRL
T.

547
Nercer, .JTI RATICW6ZiEP CIF CPTICI EFFECTS AND) FuN 55
LITERAY TO L.EARNING FRCM IWSTIUCCUU FlI. Conrc Gibson, . . Seith, J. THE EFFECTS CF TAIIGIN

N=269, Rep. SD 269 7 34, Nov. 1952, lgpp. D IS3ICE ESTIN&ICN ON TIE JU0CGW OF SIZE-AT-A-DISTANCE.
fal 1ft-Ices Cnter Port Washingtons, X.. (Pennsyl- Pro,' 509 019 0002, Res. Bull. 52 39, Dec. 1952, 1Wp.

rana Stat. College, state College. pow-.). 1ae1Blhz.LiUhantakadA3,T.

As par' of a study on learning from film, the use
of optical effects (fades, wipes ard dissolves), and of
"film literacy" (the recognition of these offsets) we.re
Investigated. Air Force recruits In training saw "Hun- 551
L-g Animals in the Past" with or without a preliminary To isnvetiJsate the effect of trainng~ In eetimatrw
20-ainute lecture on the optical effsects. Naval traineets distances mn subeusut s' .atee of size viewed at a
saw "Oxygen Breathingl Apparatus" with and without the dlstasce, oe goup (P5 susbjects) ws trained to a
lecture. 514tiple-choice tests or. ths material of the civffi' criteron of aec'uac. in .stmating the distance
film literacy lectures and che films were ieesures of )f a stake set at vaMinF distances (vhoto 7%phs) fran
learning. Discussion Included recornendaziens rtlatsd the observer; another .irossp (25 sub~ecta) 'jag nnot
to economical production of training films. given training. 3flh gr-oups ietimated the size of the
I. distant stake. The accumscon of the s izo estimates

(averace and constant err-ors) was cyzpared for the tvo
iCroups ant discuoee In terms of transfer of traininq.

548
Adjutsnt General's Offic. 31111 TESTS OF
IIHT-VISION. PB Ban. 33-1. Jan. 1953. 55

3pp. Adutu Geea' ~le Persoone Jlackson, R. LEAR1NING FROMi KINESCOPES AND FILXS. Proj.
105earc'-Onmrrooolsles-bs ., F~orsonnel Ri 781, SDC 111 20 TV 1, April 1952, l5pp. USN Soecial
Reasrh Branchb. Deie etr Port Washington, N.Y.

WThis bulletin discusses the prooress whc has 55 The effect of knowledge of the kind of tzaining
bow medo towrd developing new tests of right vision aid used on the effectiveness of the ale was studied./for the armed forces. Mapsiso is placed on eceing Each of four pairs of matcned groups of 33 airmen saw
conditions of moonlight Illumination with suitable In- either a kinecocpe, a trsilnng film, or the film in
struments, test targets, and test proceaure In the color. Some groups were tolJ they would see a kine-
process of devoloposat. Validation will be made under scope, some a training film; all took wrItten pre-
field conditios. A sample of present test targets and post-tests over the content of the aid aztually
is Included, seen. Gains In the post-test are discussed in terms

of the importance of what the student thinks he sees
as compared to what hie actually sees.
T.

55.9
Brown, R.H. THE V ISIJAL DISCRliMINATlO1 OF VELOCITY AS A FUNCT:ON OF THE PATE OF IMOVEMENT AND
OTHER FACTORS. NIL Prob. Y04. 01, RD Proj. Nk 513 050, NIL Rep. 4299, Jan. 1954, lopp.
Nawa! Research Lab., (Psychol. Branch, Radio Div. 111), Washington. D.C.0

As pert of a program of basic research on tracking, experiments to dete-mne systemati-
call how man discriminates velocity and acceleration were t,"soucted. The method used In-
volves the simplest discrimination man can make to visual movtvrnt. The observer, presented
with a spot traveling at a controlled speed, reports Its direction. The present report
describes the results of an experiment In which eight observers made 120 discriminations when
the spot was T*wing at each of ten speeds. Analysis of the results yields the following con-
clusions: a) within limits, as the spe@4 with which an object travels increases, the
frequency with which man discriminates Its direction also increases. This frequency-of-
discrimination function may be described as a logarltlssic normal probability Integral of the
rate of movement, and the mean end standard deviationo may be taken as representative of the
function for a given observer. b) secondary and essentially irrelevant factors In the experi-
mental situation do not affect the discrissinetion. c) man's sensitivity to differences in
velocity improves with velocity at slow speeds. d) the results of this experiment provide for
a fuller uqderstanding of man's behavior In tracking.
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Arnoult, N.D. ACCURACY OF SHAPE DISCRININA.. r=. A.*. W-te, JCta.AtIC S. &. Frrrr i. 7115
T103 AS A FUNCTON OF TUS ROM( OF EUFOSUNK IPPICT CF INSERTE Q'ST1ONS ZZ STATEIS Coi F" v
INTM3ALS. Proj. No. 509-0196-0001s lea. S.E.PauS. F-*iD x;Ass 11AunilI). cintact !icsm 269,
van. 51-32. Dec. 2951. l~pp. M Air Proj. Ur 781 005, SDC TR 2697 16, Sept. 1950, l~pp.
Training Coman, Lecirand AFSa 9pge, t Scecial Devices Center, Port Washington, N.Y.
Taeas.
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Acree different wa,.s o! erlhanc.-g learning-4o

actual f~lm-s a-.* tesed !n 'this rxper'-..nto ;Audle'rc
553 ~peipc!at!3- Irn the fo= m .r asVXsefnq =It!;!- ':1e

To lniestigasto a co---= nethol feesr'.c ttf5 ns~ !Lstt tA itoCZI .. : f! -~j
perception In shape dIs naIrjtio (n gt1 ;vd r~t%!on = t!e i:1z v=is ry to f
of exposre required to make a disn~lcrinlyditt), ;ZI *pcit, Lby Vecla! title-, .ce: zeta 's UW- uce~ th
forty sub~ects were preetei with pairs of Zr- tenth grade stud en-. as Ss. -11, (lme were cm the
regular black shp at expsur inwas 1 ctar. and Uzs* of hand tools, and on snakes. noe anal-

5 o 0 zillsen and vr reuie t- jdeYsis of results on tests of conten of the films was
tiidentity or noidatity of sath pIr. fecog- made b7 sex sabd intelligence* as well as exe*rlxant&

nitice. thresholds ame analyzed for each type of gop
repons. and for total response. to ohmy the effect T
of Increezizsr exposure time on dtscrIm=ntion
accuracy.

557
WhIttinghan, D.G.V., & 3l1i8, W.5.B. COX-
SPICUITE OF COWAURED FLUORESCENT FABRICS
FOR AIR/3EA RSCUR. F.1.R.0. 844. Auag.
1953. 7pp. ie j,.eso

Pickett. 3.3. EFFECTS OF VOCAL FORCE ON THEW
INITELLIGIBILITY OF SPERCM SOUNIDS- JT. acot
j. AM., 196 g (5), go2-905. AFCRC-TN- 55
56-4. operational Applications rAb~ret~s7. To 1-nrett to detectability of colorel fluor- .
AFCRC. Bonling AFB, WashIngton, D.C. .. ce.- fabrics for eir-seaf reeco. gear (daylight find

twiigh~t condtionc), obeer verx searched for tat
(dinghis, each covered with different fabric: flame-
orange ani neon-red on rubber end cotton, alumii.ar
r~oil clo)th, standard yellow rubber) from aircraft fly-
Ing air-search speed and closing at WO~and 1=t~ feet.

554 isoring rus up-dovn. an.1 cross-sun with go (5 - 10
The affects of varying the anostnt of vocal force on miles) visIb~lity. Riesults are given as "ordier of

the intelligibility of speech in nolon was determained on contact; 41scuseion and reco--onndtlinc are Included.
6 listeners. rive talkers read list$ of phonetically ?, l6.
balanced woras at loudness levels which produced SPLs of
36 to 90 db one meter from their lips. T!'e speech was
electronically mixel' with white noise and played to the
listeners at signal-to-noise ratios of -6, 0. and -Gdb. 5b8
The relation of the level of vocal force to the intet- Razran, G. ABSTRACtS OF XVIATICH PSYCH3LC=. Sept.
ligibility or the speech is described to evaluate the 194i. US Civil ereoneatl Admlinistrationeprmn
effects of shouting to overcome a noisy envirorvvent. ofCecWsigoDC ,en Coeeartent
T. G. K 8 York, !I.Y.).

1W 4 0 c ,. c -0 -

5A~ MC 4 a 0c S..s0
9p-50 f -. -on. x -cuThe authrhas oomplaed a bblogepby of 618ab-

5, * 8. ~,~ ,- ,treetS of articles pertinent to problee. of aviation
'2 , 0 ,0 -9 _45cu poyaooyith+be specific puponeaof I" nreearch

>. 12 C.SC .'O - a a2II the oelatlan and trana ofCivilian pilots. Rs.

8-. 0!!4C.IMa-.V V flotingAbabed ove qof the am. thearticls
a-...-mc..e.- .2 ilssi lilolil essd psychological facto ape.

e u cc a -~ S.~ cal envirumbsl effecte, and such topice as the
* ~ .~ ~ 0 -. E § t. followingt: safety prooeduree, flight equipment, flying

z ss C U.C m UC1 M C -1-, et -,arp . 5 I T C' I5,~ptitdt.,leanm tnct- nI n fortb. Tnldn
o.M9 C .. r .. . .
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(.105 VU 65 5. 00a
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0 *1 C0 -W : 8 o'

.- 'a .5 o1.. Riggs, L.A., Riatliff, F., Corneweet, Janet1M_ o-. V4'9. 1 C., & Corsseweet, 7.3. THIEDISAPEARAJIOZOF
C I a 1. ." STEADILY FIXATED VISUAL TEST OBJECTS. j

CA t.. SaC ~~sO ~ Bo. Amer., 1953, 43, 495-501. 10ioj.

U *C' ~ i )l 44U59=,Contraot kroni-5,TO 7
a O(.-~ Q-Oraw = U . 055, Psyohol. Lob.,(Brown U.)

. 0Q 0a.. '.. 4i~
aO; i 0'O c C U 0. 0 )

S. .J: :SiS . 05.t a 1 1:.S

Sill 1 0.S~ C 41Z 01 oC 3c

C.. 1 C~.C S- .- i-.c This reportdecrlbca asystem for hlding anImg
.C)wU COUC V Ii >. Sa C at onepoint on the retina regardless or eye ovementa.

. 9S U C- . Data fslr two subjects are presented as percentage of
I~ v a a'- -0.V1. - V -0 a tine the test object (fine black lines of w~.yln

U- a VS 30 . .. c u. diaceters) ts seen during a one-minute expooure, for

I M,, I three conditlonn in which .oin h rtnlIIg
n.. 1 , 13 - - I-- u-? wer ', nnoneated, 'n =Xni, and 'ervugorated'. lfit

LS"n. e1 61 C a 0 0.ci OS tv per cont thresholds are plotted fr-s the data; die.
a5 C 0.0. C ; .- S ~ % cussion So In ter" of the relattsn of visual acuity

.5 IVC* V'JS*4 3 V .C

S0i LM O C V 0>. 5 nea~ceti
UI W OOC- cO. CO V S. c,.
.1.5 iSIC. "1 V 05uj -*a "a !5) Cs 7O
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>w aS.S. 57-.~a..,* C



Steuawt*~~~LI .V.. 65 -oIl m UJW - 91 a5 Psy01091 Branhb. B13L1OG-a1Iy OF
CATX . 000utrat OL-36-0SS se4320. ?uoj. rSa~4R S '~9mE~ . m~~ ge
2W. Tiees ftp. 61, nee. 255, bop. JIME 1055. July 19Z. 1l5pp. E Phwsicloalcal ftychol-
mausiring Nseezeb Instituter usivernlty BranchE ~ CM.* Xashlngion, E.C
Lt. -udef

563
This is &he first supplement to a sZ2ML.ative bibllo-

Irse_4y of techn-Ical reports fr. research projects cover-
Ing 'h~e Jauary 1954 to Junel19Si period. Awooisattly

at sums" cc e-moses " he"U1J slW 190 titles a:* listed.
"A sesh we ww to ftm t emftft PAMl su- a 191
swlstS IGM. Ibf at 9em 1 IN$ VI 1010 S8

tow be - - ae4MOet. 3sefatsm at o
seseslm labnvt am a4 00 ponlunul de
roo - - -aW" ~ w atib I- za k
tP"WIfet sil fteetwets~see 4esa
Ismw Puradiim steiduf ahm to a 67"M UU112f a C
tripa fteeI r~n Mlt-Trlhftw. em1110i ISM
st& sam t duzvot3 ralim. P3a" 9 s i311
0. XP. = .

a.o
.9.C

Tala C. AN AMU!A SzIOMAws OF ON~ V-0
iCi Pusion 13045A, covimm TIE

P=RX00, 1740-1932. JamS 1953. l22pp. S
xtimiw feish concl ViOD comIttee C

ZatItutoo Colsinbla U.)

0*
0~.

This 1!bliogSph on fllcker-ftsion, Phscx'ss rep- -~
resnents all pertinent vork IL the field up to Decent- .
19W2. Brief notes e"WlY ich title to (;I'! an 'de0 t
of the COT02*50..
It1300 (appr'x. 8 a 6X

IM C

0- -- 8

CI >
a.-

0 1.!Leikind, X., & Weiner, J. VIlSIBILITY: A
ILIOORAPHY. July 1952. O .

-t of f2M~of C Reference Dept.. Tc.Tfr
m n v. (Send to: Vision Comittee

tecretariat, 3433 lkson Na11. 1. of Riot.)

-- - 565
4 U This bIbl!,)-rsp$L provides references Salned fr'r

a survey Nf literature (192f.-1950) ,n vilbility as
z CID V influenced by the varicnus phyeioal, psycholowIcol.

and physiclor'ical fact')ra inherent In the "Wserver,0 0 tar.?et, backqround and atmsphere, and the enineerfw
i E M appllostti"Ma )f visibility data.

T.S. .Z-01

;~ .S,>.566
<~ cE C a; sberg, H.B. 9 Owens, 3.E. FUMNAEK-A'.S OF ARCTIC AMD

S COLD WEATFER LEICT~ AND DENTISTRY. Proj. 131 013 009
U NA0EDn 1007, 1949, 2O4 pp. trll Bureau of VMedij~ an

z 1 z 2 8, Sugry, Resoirch Division, Washington, D.C.

V0 0-

0 M 0 a' C

0 : nvionmetj laskg GeenlndtCanadian Archipelago#
flora and faunp, environmental sanitation, medical

m0 a supplies and equip.sentl amp*iblou ; operations, ev3;ua-
1. ~0*' tion and tocatmentp aviation onedicine, winter training,

a- *.2.F acci imatizationg medical problemsq hypothermia, our-~, ;a cvival and rescue, and arctic and cold weather dont-
0 C, Istry.
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S67
ILsdervold, A. EECTn-11YGIIAPY AS A TEST FOR PILOT ASPiRMT. J. Aviat. Mail.. 1%50.
21. 1.7-15O. (institute of Aviation Maed.. Oslo. Norway.)

To determine the usefulness of the electro-myogn as a screening device for Pi'ot
Aspirants. 31 normals and 15 neurasthenics were examined with e0ectroi-myography. 1In 6 of
the normal parsons and in 10 of the others, it was possible to register Insertion activity
in sm of the muscles. when the persons were sitting. These sort classified as Group A.
the reminder as Ceoup S. Persons from Grotup A used on the average more muscles. and eaca
muscle was used In a nore uneconomical way. as the contractions were lonoer and more
violent. This was found during a tapping operation. and on the average, an even gitater
difference between the 2 groups was registered when outside conditions were changed. ie.
louwered tempuerature. increased noise, poor lighting. and also after fatigue eaPerleants.
lie timing of the reaction muscles shows the sawe grouping. On the ave.4ge, mebers of
Gro A had a shorter reaction time then those of group 8. It was concluded that the
memers of each group were fitted for different types of works.

566 574
Lusdervold. A. OCCUPATION N7-ALCIA. ELECTRUWOGRAFHIC rms, R. A., & Bell, N. Z. THE CELACTM3
INVESTIGATIONS. taceI asvciae. -erol. Scand. . 1951. It-TCS OF TR~TAMIPIA. Tech. 29-1. 0NRL-M12,
26. 359-369. (Neurologica Clinic. University of Oslo. Jan. 1952. ip. SYR Aaerican 9siasay,
Oslo. Noway). London.

548
Persons suffering from occupation miraigia (66 female.

17 ale) and 67 healthy Ss were examined eiactroeyo- 574
graphically during type.riting. The muscle reaction to This note coern the discoverY end, test11n 'if
nemedle-electrode insertion wi.s recorded prior to the ex- 24 subjOctAavn ajS isra" fors of partial colbr blind-.
periment. muscle action potential records wera obtained nees, tritenopla. A color c~ nflalon teat char' Mccan-
during task activity, at rest, under nonaiptinal environ- paZIled b,- a short explazmt-ry article on c-ilor bilind-.
mental conditions. e.g., temperature, noise. and under ooa wae pusblished In en illustrate! Ei lab voeil
various psychic Influences. These were compared for paper of wide circulation and from the raz C011216-
healthy and 'di;seased Ss. The susceptibility of persons posdts writing la, theesecases Vero founi. Results
to this diiease was discussed in terms of constitutional -if the eae iatic.3 will be Fivus at & later date.
factors. Some means of effective treatment for muscular
hyperfwiction were examined.
T. 1. Rt 25

576
Nodge, J., & Brown, A. NETNOI FOR ]DETERMINING

569 PINMh R31RIP'ION. Tech. Rep. 5663, Nov. 1966,
Lundervold. A. ELECTROMYOGRAPflIC INVESTIAGTIONIS DURING 2pp. Army Prsitlsetlca Research Labor'atory.
SEDENTARY WORK, ESPECIALLY TYPEWRITING. grit. J1. phs Wate RedAM Mdical Center. Washgton,
&.. Feb. 1951. 1-5. (Neurological Zlinic. University ..-
of Oslo. Oslo . Norway).

59To investigate the effect of sitting position and NISbea w i~tter(aAI
This mpet sciralwPnc ebs(sl.I

manner of work upono riscle activity during typewriting. dgt-amtin~ of isi rotamI for hef mA boof)
action potentials were recorded froms the dorsal muscles MA gtv daaa * ro oftamlils. P20oee'sw
of 47 Ss. The time at which continuous riuscle activity fai w mw loolsaa.
began and stopped was recorded with relation to the forwm T. 1.
and location of the back-support, the height of the
table, and the position and nature of the typewriter.
Recommendations, designed to minimize expenditure of
energy du.,ing typewriting, were made concerning the con-
struction and placement of office furniture and the 577

prope use Us, H.A., & AapITIefl, S.R. THE STATE OF
prprueof equipment. ACCOMODATION OP Till HORAN MX 1N DARUZSS.

T. I -It 26Tech. Rep. O1111-9-52- janl. 1952. ip. M9l
American Robsayt London-

570
Lundervold. A. ELECTROMyQGRAPHIC I NVESTIGATION IN TRAIN- P
ING AND FATIGUE. JRC.ja~h 1952, 82-85. (Neuro- T'o determine the atate of acco-nsodatixs of
logical Clinic. University of Oslo, Oslo. Norway). the huin eye 0~ daritneas, photoitpapha var. tsken

of oatoptric Images reflected from the aterlir
570 surfacoa of the bucan leas while the mubj~ect wsum

To Investigate muscle potentials during fatigue. 37 exercising --era to six dioptera cf accmnodati1on.
Ss performed rapid tapping mnovements with one finger Photographs vere then taken durim? the co~zrse -f
while EIIG were taken frown muscles in the upper extremi- dark adaptation and also after admcinistrantion -,f
ties, shoulder, back, and thorax. Motor unit pot entials honetropine. The aize of' the Image nar iipter of
were recorded and discussed in relation to the effect of accr-~odatio)n is the neasure for the accoinoidati-in
rate of movement. degree of fatigue, and amount of train- In force. Discussion 'a In term of acci"=xd.ti-ss
Ing of the S. and ril',ht ryopia.
I. It 7

378
571 lInus, H.A. DIALS AND INDICATORS. Tech. Rap. ONftL 36 52,
Lundervold. A. AN ELECTROMYOGRAPIIC INVESTIGATION OF April ;952, kpp. Office of Naval Research, American
TENSE AND RELAXED SUBJECTS. J. nery. nent. Dis. * June fnbassy. London, England.
1952, !15 (6). 512-525. (Neurological Clinic, University

of Oslo, Oslo. Norway).

5'To investigate muscular activity during typewriting, 58This report qives brief summaries of a series of
EMG were taken over a three-year period from 110 Ss deas- studies on the hti'an engineering factors in the design
sified as "tense" or "relaxed" on the basis of their mus- and use of dials ond gusges. Factors affecting the
cular activity urder resting conditions. .A:tion poten- speed and accuracy of check reading Instrument psneis
tials were recorded from the ruscies of the upper extrem- Investigated were: 1) dial shape; 2) pointer alignment
ties. shoulders, back and thorax during t~pewritirng with position; 3) dial size and reading distance; and 4) ex-

one or more fingers. The effect of noises and the influ- pected novenant relation between the Indicator and Its
ence of cold on action potentia's during typewriting was control. A handbook on design of dials and Indicators
examined. The significance uif psychic factors was dis- has been written based on these and related research
cuissed. studies.
T. I R 19 A 5
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Miles, X.R. 2ETHtTS OF 'ISM RIMLUflAB. Iroms MinUteS
___ and ProcaadL-s of the Axand Forces-NIIC Vision Committe.,

!M. .A WWDMZ OF -ADA?rD=- AND oveber 16-17, 1951, Contract M7 OMR 266, TO V, Proj. MRt
V!IAM A 09 11101f VISION TICkh. RepO9*UMM. 142 497. S9pp- Derpartaent of Psychology. Y&IS Unly..lt
73-32. ON., American Jmasey. London. New, Have.%. Con.
July 195773PP.

532 595
Ibisrugirt riz etu4 o t~eimnaaceo~* To ccpare the relaive merits of two methods oi

"Adopticol' (trade a" for s. solutica In oil of thme using har~Aid blocculars (used on cr;t after location
dipelmitin ac~d "eter of mouthoph~1) and Vlta.ti A ons by the raked eye and used to lo.cate and aissan* target)

ntl3t vision. Aaptnte masswsmate of tat99 wo groups of zn (23 trolned, 23 untraintd) locatod
In capacity of thre amp of 25 mm 1-2YM five cutdcar target staticrs and identified the orlents-
afe), gie respectively -Mapjtizua, Vitai A, end tion cf a bar target (size 3eries and Contrast series).
el" oil, were -ade ove. a period of several vaft Pita are presented as percen:. correct responses and
Det~erst.tIoas of Tiftalln A "n oamone C'tnit!tloc resposa -!me$, and are compared for boths methodsad
in the bloodl before aid for throb .aeeks ff'.Uneiag
the period of d-4age are coapar9d with Ad~ptneetar T. 1. Ri 4
reasults and discussed In tarms of the effect on uUrho
vision.

586
Judd, D.D. STANDA31D COLOR PIZTUS POR 370-

588 TRGWUCS NQUWUU. July 1952. 90. AIEM
Readquarters, Continental Anq Cmmnd.
SERVICE TEST OF HOT WATWU UNWOIS. ps),
Nr 2G45. DA ftoj. Wr 7-79-07-001, Dec. 1.955,
4Spp. C1OE1ARC 0 ot 210011106 Ga.

56This report give s pecifications fr color filters
363 o be used for sF'sMe liphta on c'oatrol Panelsa -f el-

ftd - A@Gp th0 Ialutb t rea bet ectronic_ doquiroent, which Can be SasI1,- and sureig' re-
vsman =Wa (hqV), aIIM, I I ti W O m e tsi at coinzial byv noroal, al Color detective Obea rr undear
00ML atlnam. Ile teew seaet lbraft1 I- a nel-=. number of coaditicnN of elmozto nd
Ufso, asalg, ISAtilmi, Aswd ta SW p- aowev% distancee. A alditaslon of the expermnentAl
isettm, ~ tblity via load k~ialu samtv .0 l tie s fron which these specif otios vare derived is
Vsee, aistem we, bet.ft we, ownrnt-weste :In
we, bet-set we, MILU'ar dwoetrnatU.s 401 - G'37
We. A d36tbW teet at Ofe 41 % XV%4 ViV0 dmga-
tietiwa at JA %Mat stum ae Uwe. 1"at recaIt urn.
sumis an& oasell i.dtiimeae listed as aitbor

Sim adin. 8..mevad Umnsiatam awe lAmed.I
2. 7.39 597

Grether, X.F. (h..STAIDAlDS TO BE EslPVas' III RE-
SEARCH OU VISUAL DISPLAYS. Oct. 1947, 5pp. AXM

5 orcesIIIC Vision Coolttee, MRl, Naslington, D.C.
King. B.G.. Ostrich, R.. & Richardson, Mary C.
VMGRENCY ESCAPE FROCEDIJMS. ARDC Proj.
504-05-0009, APCRC-TR.54-5fi, Aug. 1954,
96pp. Operational Applications Laboratory,
APCRC, Bolling AFB, Washington. D.C.

597
To obtain comparability of vist-al display ro-

search data fri different labo)rat-orie@ and thereby

58g. lacrosse ita effectiveness and valun, a subooroittee
This manual brings together the knowledge which has of Arny-lavy NIRC Vll-n Cc~ittee formoulate! NtAn-

been gaineo through studies of operational emergencies l*is~ to be used raoardlng subject -roape, units of

and tests on escape of personnel from aircraft following measurement, values for stiosuli not under Inveetiga-

simulated landing aergencies. Principal supprting tisit, and nethodo of experimental rsesaureoent Ro-
data were developed through a tine and motion analysis of co~ndationa for st-Inus dimensions for Inatrumnsta
film records of the escape trials on the C-124. and C-54. display# and the standard ArzV-Navy Aevonautioal nu5-
military airc:raft. Additional data were obtained from oerald and letters are appended.
tests on civil air carrier aircraft. The several sec- I,R3.
tion$ of the manual contain material on crew training
for this type of emergency, recsrv~anded procedures,
evacuation devites and equipment, evaluation of emer-
gency exit provisions (for ground escape) and supporting
data.
T. 1. R. 699

Bullock, D.Ii., Meyer, Susan R., & Braley, L.S.
ASPECTS OF SILULTAIIEOUS AUDIO-VISUIAL MiONITOR-
ING. Contract AF 30(602)-574, Scientific

Grhm 5 i.191KWRS.C 91?z2 Rep. 3# No7. 1954, 62pp. Department of

PROELB1S OF AMING, CAMBRIDGE. Tech. Rep. l'5ycholo~y, University o1' Buffalo.
OUIL-67-53. 1May 1953. 9Pp. ON, American
Zabaaay, London.

Ih~aIs ia report of the QCtIvItI09 of the TO invrtfte saw aspesteof at ialtamr3 sai-
:iuffill Research Unit of Lonlon, Enqiand, Into viawi initmum of *WlaI an " t independent
vrbl" -io Artino nrepared by C.S. CGraliar )n *4%y 21, inamtine, a SWrISS at aiaiments ware oWisete.

1V. Psrlc ncerned with chanp7e of skilll In Maaem~eatdI h ama aa fem
mili ajl -)11 n'e. % surtury I- presented of five@ ait lmome (44t-d"k orIg*4@ ihn ea
,,nsolra'sns lo'llrtt with not r 011119 (c., tracktino. and 5qb3s~ta urn, Wuiriea to (1) £lurtdmte meamp
*.ocitn, *to.) &nd erorImen't co nrao en'%l sequenices asme or diffamat br Ieae1g so appO114-
skilus (*,-. 1-t'cit th~inpos. problen 8stvin,. 0--c.). ate0 Wttea, or (2) locat ths ,oaIiM Of * "AUffmei
Resslt ire J'scsslad I-n ler- -)f chat-'. In ftnrtiin I a ~*. plstiaiWanny v a suedl a yoeet 01112et
aoaqcIs'AI with 'he m' 'cead If 3,saa. In al'Altion. Alsorlinata eclatt mi, OWL 109" (Wsma l-

a be ~ rlan f n-Inl roaonro' In -)resen'tel tons" Uafl uimsltames PVC10oio ). 'bp waime
on- '.h a-'-'itte ist'fsr~~o's o~i1s ~0 q zsl immata dealt VIth bintsqtiomp arisila w si ali

wi'ha 1-rlItoUVf or)vlis i~lo%',nq tamno isitalMi effeaile af &audo U01160m 00001*z2
sal rate Uspon ,4 asul t-IL1, "i sto of YSDUI.



Gro-her. X.P. (Oa.). STHXS TO BE ENPH)E IN RE- Duw mu.! To S= U OF VISUAL T3101
SEAM CN VIWXAL DISMLAYS. ?4W. March 1950, 6pp. &=d I R W71N W11LICTXON OPTIMS ftb.
ftrca*-r Vision C 'tCommt-CM, HashIfgtofl, D.C. 1951. 4 S4p bA ol-l

600
Ahis rep~rt on steaslards for research o^ visual

displays is a revision o)f an earlier re7po1- (scoss
Alme nabr 59t). The vlordin toa bit nw* precise 60
anA the section of experinsoal tecl!uae has boom This report. preemie a 5sumkX of vmy by a
cut. Other topis~c remain a b'efore: aubect gru@ cmlttee f.rap! to study the p-osible too.-ina
Iit* of naauhromeat. '01%30 for nmo-eperinental for ailitarl application of optical system arnploy-

variable, and the appealed roccmmn~tiong for d!- Ing~ reflecting6 elemnts for uistal, "Umt . In-
mona31cm for instriownetal display and the a--r&v chaSM are: reporat cc a test of tke SmrerI teo-e-
ArTut~oml surals and lettftv. scope for optiaui perfosace, dahios of a Gego-rlsn

1,23.telescope (a mrAel hasnboon constructed!, sssAtar0.
.meOf visual resolution as affected by COctral!

stop@ in the oste, and a comparlsan '3f refloction
and refractionz syst. Suge-esti for fUXV .r
work. ar* included.

oz TGj14

.W U 0 V

:1 C M-201 .

~ ~ .40

U - 0 .81, c t
.-. j~~ to- 0o~-

,. a- I . - : This paper first defines 'visual panger as a
Z: me'h -~ steorological unit of distance up t,) which a black

.a. ta=_ox~t can be Noun, clyan certain conditions. Slant

*4 a. CLu ft rev,3* Is der~ved fyno the new' range by thoretlcal~~ ~ * ~extension of the theory of visibility. Sucea x
W02 2ita.01, tension of KvechI dcr'S theory Is pr"rIded he*.

x: andagrical ethod Us given for dtrlni t
M . C-ca -M. . ai slant ran" of a black serila2 target for any- size
.8 Z !, K. 0 H and altitude, as well as for any cosiltion ~f tur.

al 62 ao -~ a' bidity of the atmn)pher* for jnlffr decrease o)f

9 z cT 0

a 605
Freedmqan. A., kfuntington, E.C., Davis. G.C., M4gs0. 11.11.$

0t .1 FOO OIESIN OF SODES 2rj 3

0, .8a * Proj. 611. Third Partial Rep., March 1946, l1edpp. M
-c U . --; 2 -. 17 lradical Research Lab.. Fort Knox. Ky.

04 U U 3C 251

0 0 ... taC _-u 605
-0 0 a U V This study measured the shape and dimension char"c

.0 terlstics of man's faet and provided base line factual
-- ~ information for tha des~gn of footgear In terms of age,

;t -s3a .. height, weight;, anatomical ascription of foot; dimension
§0L S8t and shape characterlstlcs--length, toe region, metatarsal

0 0 0- o~ 01.2 region, Instep region, heel and ankle region; end differ-
S.0 'C U . 4:9 0 0*e- W. ences between right and left feet. The data from 5,575

white and 1,200 Negro Ss were showni to be readily appli-
cable to the alteration of the flare characteristics, toe'
curve , toe and ball height, and heel curve of present

602 last'. Comp~arisons between Negro and white measurmnts
Ignsicks P.A. ARK STREIOfl AT SELECTED were noted. Further examination of the data was Indicat-
DEGRE OF ELBOW FLEXION. Contract A? 18(600)- ed for more complete recommendations In last pattern.
43, Proj. 7214, WADC-T-5-548, Aug. 1955, T. G. 1.
58pp. Aero Medical laboratory, WNADC, Wright-
Patterson APB, Ohio.
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Byrnes, V.A. (Chi.). KMflAL OF INsTRucTioNs: A~kED
SERVICES VISION TESTER. April 1951, 22pp. AX

Forcs-NC V~tnnConitt. Saretria, fR, Wash-
ington, D.C.

tW0 foes t fintelt art oftis 1"41. *15 It ftL- Armed Services Vision Tester, (2) directions for ad.

Ue 1W a listi of tUS Usifiatim that IRA to be mnistering the standard tests (acuity at near and
am"e anUe Kinsesile *oob ISto "ahuo as a reeult far, vertical and lateral ph,)rla at near and far, and
at rrAlOIjwy teirtin.g o Mhe VM M Setl UP t INT100- depth perception at far) and sce optional tests
tjj.aL IN -mae , ith the lesults at tastiag Z (acuity for illiteorate at far, binocular acuity at

f 11 n 60 ane sta'mgt taste in thet sitting P011- far and near, "n prism divergence at near). (3) stard.
ties uA 60 In tM lop poltieS Paeeil U 1144 ard questions and scoring procedure,end (I,) tample
"i tipee &eplting awe strengt In selAtles to AW199se corIng key, record oarde, and tast ol~dos.
at olbe flam ane imlnWa. fteonaftt1e ft 7,!.

3 ~fort- as of thse xIleetinle t dy NIbft9 ane
offa .d Also InolaWe s a fish de m pties Of thin
aperoals.
T. 0. 1. R 105
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-o 0 o 0 u~ 2.

u CUx- _V -- "02

ft " QU.Ch.3. MWLALCFIS1T~tO8 ,oNw =C. L 0 Ucu -'-C

I011VISCSNl!STEE.- Ro.No-.1952,24pp. Ahd To 1.-. * ,-.c;I
Vision Comitee om, ~ieitndtofl D.C WeO 6 *

-; a. o.±1 .-

.. *~~ 0U *.a.. . C 0

a-
tzU *-gur 0~..On .2a

prTion at a ana oIntstscits for theAred 1--- c. x :~ g - z 
phe.s(diverscrcpttonar) t(e)istrumnt. r )ddectionsd
sforainisproedregstandar tI)estsi (acoiyatke, recd 0 lo .g~ ~!~
cardic, and te l slides. er n fr addet -c; - mo = 'a.c .-
pec. to at fa).ndotina--ss-auiy---ili---to-*u 'm-2

1-. 40 CCa 0 6, -!. .22

cads and tes slides -0
C-. eec..

I, coa o"s ~~ .

Scabies.R.GL(Ch.J. MWAL OFINSTRT~IONiS FORTESTNG .q-
IEYEilOMMIA AMS PRISM D.'VRWi~CE AT NEAR. Oct. 1947# . ~o. .2 S..Un
7pp. ArM-I orcegs-RC Vision Comittee, CNR, Washington, 1x a-. .. c .5

-C7w ' -N 0-
.L 0 0 .C in am

D.C &.-S-
0.5"00 -0f~ Co,

~C 0 0 ~C 06 0C
6sof()bnc1spocee,2agaua 0- Zuo.c a -, 0- 0

rThina l desocrbesthedstaatrd equieen1 er 1. Q-d 0sNO
teoans.: oto. beue hntetn o aerpoi -K

_ 0 C

prismA. AHIY NA0A OF INSTRUC2IOISa

As'uy-Navy-SR1D Vision Comittoe. TESTING -4 um O c 0 "10.EQ

PIMBININAIY DRAFT COPY. r1954. 9pp. C32uC os0.s
ig0 I*o Suboomittes C, C c3a c- -I.

inations. ta 1 >. CwVae~u -a

0u 0.l U.'-c o-

if- 0 a 0C

This to a preliminary draft of a manual of 0 -. mucc' '
instructions for visual acuity testing, prepared 0----
by the Subcommittee for the AraW-Navy CSRD Viaion .f c-- .0~ -

Conittee. It covers the necessary condiltions and g>Z
procedures to be observed vhen testing for distant 0, ec

3 
c .. C s.1

adnear TiR Ion as vel ~' as sadrsrltn t s2, 0u 0 . 0
the room, illumninatlon, test chartea ran to 00 *1 ifa 0 =O uw. o

>I0. >u~.c u -o z

s0-- - o -

- c D O . C if .a '0 if C
0.- a- m f s

IC M" *. I

611 L 1cm .. C2 C
Scobie, R.G. Chm.). !'ATISAL OF iNSTRUCTIONS rOR TEST- - 9 a, C"
ING VISUAL ACUJITY. Oct. 1947, iOpp. Su~bcommittee on - C.S u£
Visual Standards, Armed Forces-NRC Vision Corwittee, 1s0'E

ONR, Washington. D.C. T, 0 . 5  T. 0

ifx C 0 0 3 ot:

I8 c5 0~ i a if

if00
-- LJO~.. u 9.-

testing hns been prepared by the Submnito for

the Army-Navy OSRI) Vision Committee. (Son acces. n 350U

8 Ion number 610 for preliminary draft). *t covers
the necessary conditions and procedures to be ob-

roan. Illumination, and test charts. A diacrors of

a suggostod occluder to appended.
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Srasonet o.A Aepl whoVE hav RSaC cRonetIon wIN the UII Twle La.lm prctorin Li u i. a~EN day incluE-

Znits* trinnga nineLE T AiN UNT.or jae. 21su07 02,Rf. Md In et PFforA 19 Oays Ts PEA secndr exNpiJent, on

prull.s 6,r Arilerc 19 nt, thep Uspecica training TST. Pon 21n09u009 ReBul 51 1ar0, are 1951 alp-

methos utilizedhae maFe, Il.UShF Peleatui ore andl Roeearcon oab. theksan

620 i- .IC20.z .

Telatioss amary report deealstwith thectfunctionins of

1obilk ofatriau, ani effintiroFsectnasiticnanair
62t mairn.har oefSwansn, .. A1{ SbURVEY OF ESEC POBL IN SRUTHE ; T.IL . Rioeu lq.9Mrn .E AEA rENFIPOE

ZON OFg MIE TRMANNG UNTS PECPTUL-oTO 210TA ,Rs. N NpRK.1EO HEPDSA IHTMNPLTO
D4.5 ,Arl15, ro SFTcncl riia TS.PJ. 21 09 009, Res. bill. 51 10, Wy 1951, 2pp.
ReerhL . haueAB l.UAF Perceptual I Moto Skills Research Tb., Lackan

LanAdB TexT.x

620

units is to go to whatever base-, need special train- 624
ing for the maintenance of now aircraft models. To The main purpose of this experiment was to der-
improve effectiveness of these units, two invastiga- mine the rate and extent of improvement of performance
tors, working Independently, held interviews w. a an the Pedestal Sight Manipulation Test with practice.
great variety of people who have a connection with the Twelve airmen practiced for out 40 min. a day incluo-
units' training at nine Air Force bases. Results of Ing rests for 19 days. As a secondary experiment, on
the survey pertaining to administrative problems af- the next to last day, triggering was omitted, and on
fecting the use of the units are given, and detailed the last, the pipper was removed from the sighting re-
proposals for research into the specifi training tie. Scoring Included time i target ares in azi-
methods utilized are made. mth, elevation, range, ard combinations of these.

Relationasa ang scores, effects of practice by days and
blocks of trials, and effects of secondary changes

621 are reported.

Hagin, W.V. e1at INTLUENC OF TYPE OF INSTR TIONS T. G. R 19
ON THE PERFORMANCE OF A pERCEpTUAL-M3TOR TASK.
Proj. 21 09 004, Res. Bull. 51 7, May 1951, 29pp.
USAF Perceptual and Mtor skills Rsearch La., Lack-
land AFB, Ta,.

621
To investigate the Influence of the media through

which set Is established by Instructions upon a complex
motor task, the SAM Complex Coordination Test was ad-
ninistered with standard tins limits, under three dif-
fe rent conditions of Instruction to three groups of basic
airmen . Group I ( 236 subjects) read the Instructions
from a typed card and %ere shown a demonstration with no
oral explanation. Group 11 (194 sUbjects) %ere given or-I al instructions acconpaniod by demonstration. Group III
(261 subjects) were given the standaid Instructions. Ad-
ditional tsts were giveni 13 paper-and-pencil tests and
five psychocrotor te~ts. :nter-correlations were obtained
between sco res on these measures and sfores on the coor-
d Inat ion test. The data were analyzed for d~fferences
that coul d be att ributed to Instructions. T. R 4 111 63



625
11-Jiou, E.A. MODIFICATIONS OF OIRECTION OF Novafi PREFEKENE WI1TH INOEPESEN
VA2I1ATIO~W oF N STIPUuS DinININS. Proj. No. 21 09 00. Res. full. 5; 12. June 1951.
7pp. MRM. Air Training Comnd. Lackland AF3* San Antonio. Texas.

The present study was designed to yield information zoncerning the relative Influence of
tim different stimulus dimensions upon verbally expressed preferences for directions of In-
dIcatW ovemnt. In & relatively simple situation, the attemt was made to measure the
ef fects of systemtic variations In these stimulus dimensions on the moent preferences of
& sample of basic airmen. The equipment moploydd included a vertical bank of '.1 lams, which
represeted the Indicator elemet. aid a control hter limiting mvemnt to the forward-
backwaerd directions. The Influence on preferences for "u#' and "dam," movmnts of the In-dicator l ights bois measured for the variables: a) locus of a single l ighted lam. including
the condition of no lamp lighted. a.d b) spatial orientation of the control lever within the
forwerd-baciaerd dimensions. The results indicate pronounced effectr, of each of these varl-
ables upon the expressed preferences for Indicator movmnt. These risults appear to have
Implications for at I* -at two important problems. First. In the area of equipment construc-
tion. they indicate the necessity for basinS deslgn principles upon preference measurements.
which are taken throughout a wide range of variation in display and control cheracteristics.
For example, the results show that preferences obtained from a given control position are
competely reversed whgen the indicator l ight Is at the lowier end of the scale froe whet theyare when t'e indicator is at the upper end of the scale. Second, with respect to Individual
differen-as. the results indicate that the relationship between preferences end a) suscepti-
bility to interference. b) acquisition, and c) extinction might be profitably investigated.
Rt 12

627
Brown, C.N. 9 Ghisell, E.E. I~t'ESTICATICN OF BOMBING 633
GRUNDu TRAINER (A-6) UTILIZATION -N THlE USAF B0BRMN PLA'IEd SAFSTY BIOMCH. NC -nn. Set 1944 63.614.O I
SCHOOLs AN EVALUATION CF THE EFFECTIVENESS OF UTILIZATION (CurtS SAEiTW Corpo atio, effa19, 613-614
OF THE A-6 GROUNDC TRAINER. Contract AF 33(038) 12776, (utsArgtCroain uflNY)
ProJ. 21 06 006, July 1951, 4

5pp. USFArif a
Tizatnino Research 14h., Nether A;B , Calif. (~Ames Insti-
tute of Research, Noffett Field, Calif.).

633
This note presents a br~ef sumary of a paper con-

cerned with the approach to aircrsft safety that Is con-
cerned with the human factors and their limitations In
relation to the design and constriction of the airplane.
Features that will compensate for the conditions rather

627 than attempting to avoid them are recommended. Specific
The over-all purpoee of this Investigation Is to exR le frIcahijr eerhaectdevaluate the effectiveness of the A-6 trainer In the R

USAF Bombardment School p. cgram, to make recommends-
tions for Increasing Its effectivenass, and to suggest
-esearch on relevant factors, This report Includes 636data from school records, experiments, suggestions from Barch, A.M. WARMA UP IN EPICYCLIC PURSUIT PERPMk;Einstructors and students, and professional judgment of Ui2DER IIASSEI) AND DISTRIBUTED PRACTICE 0OW-11l0US AS Aresearch people pertinent to, reliability of scores FUNCTION OF THE WNMER OF PRACTICE SESSIONaS. Contractused both In the trainer and In the atz, affect of AF 33(038) 13214, Proj. 5C19 020 001, Feb. 1952, 7pp.
practice on level and variability of student performance USAF p.centual & Motor ills Research Lab., LacklandIn trainer, retention of skill in trainer over va rying AFB, Tex.periods of time, and relation of performance on trainor
to performance in visual bombing.
T.

.8L 0 Z -2 - oIvetgt the warming-up" period in the
C 1 U. a ractce f mnualskilsthedecrement in perfor-! r .i .O 0 'c o . s>iIng 3Stylus one a oving target)was stdied. There

.'a 0 r- wreto ifeet rctc schedules both having rest
perids a rater sortintervalst Massed practice

'G 0 1 . practice (rests between each trial). Thereis athiote
V .0 0 00 retical discussion of warm-up decrement In the lightX 9 s.. 91 of these and other results.
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8 '0' , w 0 0 - U

* C 'we.,.a 0 'Ce. 637
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U- C. -V o .0 2 ' trialc nmto it illpracte sfession anertordas,

.m o S.oof 10i a c no arespect toor sactin ovrpefdso0 wit masn pracic0
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Beverly, F.F. & aslr, D.. THE cEm..: OF uv.ALMtCE ON
CIRCULAR ERO AND) ITS GICaM MrS INa VI-4.L D:(3. . !&
Proj. 505 006 0005, hits. -%Ill t210, Fe:.. 1952, 49 ~ ~ ~ ;
UISAF Aircraft Observer T--iint P.atearch La KtNther I-L.

638 ,~
This study evaluates tIe affect of bor-og praltcte C a-

on the two Independent corponents, of c~rctir era - 1 -a
range and deflectioni. The scares of thsee ro r-lla It~

classes on their last 12 training clssions were groap*dJ
in* three fcour-clssion sequences, and the mean brige 5.

and deflection ez-rors were compisted as orj.l as CIA mean -'

circula errors. Thbese results are prese-ted for each Z - 7
class and are discussed regarding their iqlications for ;. -C a
the effects of practice on vistx-i bombing -- !tilrcy. 22-
Iq*lications for training and f-r future reutrch are 0 M- 3
also discussed. 2.~ -. s c

T. G. R I Z

-1,_ C-

.EFO_ 0 o. 0 0

MIMJE OF A CkXTFAL PSYCHESIOTOR TASK. Contract AT 33(038) !!" 092!6
10528, Proj. 509 020 0004, Res. Bull. 52 14. April 1952,
7p.UA c e-p L Motor Skills eseau'c'. ha., Lack- a2 -0 0
land ARTes. (Ctso State University, Colts, t4o). M.

CWUL

639
The hypotl,,esis th.t "...3 condition of high o

zotivatison facilitates perfOrMince Of a central task a'~ 0- CL '

krjt ... Interferes with ... peripheral tasks," was tested. WL, c O ,. I :

or*e hundred college students performed a "central* .. .. L0C
cianual tracking task concurrently with "peripheral" 14; 0 ~1:
v isual and manual tasks. They performed under condi- 36a

tions of high. motivation 'cash tonus) and low motiva- 1 1 - - ,
tion (thinking they were merely practicing). Results u% c. - Cc

includeds time on target, time to perform per'pht:al s e3. _

tasks, and frequenci of looking at peripheral stimuli.
They were discussed regarding the effect of motiva-
tioi, on selectiveness of attention.66

T. 1. RLeimanl. J.M. & Hill. F.L.. Jr. THE CORRECTION OF ERRORS
OF PLOTTING IN A ROTATED FACTOR MATRIX. Proj. 503 001
0003. Res. Bull. 52 28. Aug. 1952. l3pp. USAF PerswriJ.

640 Bilearc b.k. Lackland APR. Tex.

r Bilodeau, E.A. SOME EFFECTS OF VARIOUS DEGEES Of SUPPLE-
MENTAL INFORMATION GIVEN AT TWO LEVEL.S OF P ACTICE UPONI
THE ACQUISITION OF A CCNPWC MOTOR SKILL. Proj. 509 020
0007, Res. Bull. 52 15, April '17529 16PP* USA&F Perceptal
9 Motor Skills Research Lab,. Lackland APR, Tex.

646
This paper presents "a mathematical solution to the

640 problem of corrected error introduced by the graphical
The affect of knowledge of results on tracking and rotations of factor matrices when these rotations do not

ranging performance was studied using the SAM Pedestal amount to an orthogonal rotation In the aggregate and
Sight Manipulation Test (a tracking and ranging task), when an orthogonal solution to the rotation problem Is
Sixty airmen were divided In~to five groups with varying sought."~ The method can be used whenever a series of
degrees of knowledge of results during five days of rotations results in too great a departure from an aggre-
testing. Time on target was recorded for various com- gate orthogonal transformation. A relatively simple pro-
binations of azimuth, elevation, and range, Discussion cedure for finding a single transformation matrIe Is pre-
concerns the effects of knowledge of results during Sented.
training. T. R 3
T. G. R 7

647

643 Reynolds, B. THE EFFECT OF LEARNING ON THE PRED.-TABILITY
Deese, J. & Lazarus. R.S. THE EFFECTS OF PSYCHOLOGICAL OF PSYCHOW4TOR PERFORILANCE. . eiAE ±Ety5]o., Seat. 1952,

STRESS UPON PERCEPTUAL-MIOTOR PERFORMIANCE. Contract AF 113) 189-198. (USAP Perceptual & Motor Skills Rlesearch
33(038) 13253. Proj. 509 020 0003. Res. Bull. 52 19. Lab., Lackland APR, Tex.).
Juno 1952. 14pp. ISA Pecetal d oto 'kNl'Re
srch Lob. , Lackiand AFO Te ( osHopkinS Univyer-

s ity. Baltinore, Md.).

63To Investigate the effects Of Psychological stress on 67To study the effects of learning on the predict-
perceptual-motor performance, personality measurements sh ility of psychomotor performance, about 150 basic

were obtained on 280 USAF personnel who were tested on a train** airmen %are trained for 6 one-hovr periods

rotary pursuit task. The conteol group was tested Linder on the Compglex Coordination test, a psychomotor task.

ordinary nonthreatening Instructions;, the experimental The mean scores for each period ware inter-correlatei
grous wre ive eg-inolvig istrctins nd hen and were also correlated with scores on 20 written

placed under failure-stress at various points In the tssslce rmteAra lsiiainTs

learning sequence. Results wer: analyred to determine Battery. In analysis, p maryf attention lo given to

1) -,he effect of stress Induced by the testing procedure the variations In the correlations as a function of

itself, 2) the effects of failure-stres s introduced amount of practice on the psychomnotor tssk. Thare is

either early or late in learning. 3) the effect of also some discussion of the acquisition cuzve for therfailure-stress upon witin-subject variability, and 4) task.
the relationship betwen personality variables and per- T .R
formance tinder stress
TO G ;R8 111 65
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A~~~r-m. ~~* -. CA.an Flihmn .A.AFATRALYIOFXRTSK ROM
ANCE ON* TW ~~wo ET.r~2UM ac

7o 1-nvest gat. tr-ansfer " training as a fu-ition 65This Paper described an appl ication of factorial
Of the relative corplexlty of wo tas, 164 basic .Z- methods to the trial $core$ Of two forms of the Rudder=,In train.ed roccssively on two modif~cations of the SAXL Contra) Test--Standard and Experinental Six-Target--to

o-if&,W Coordination lest. A metal ;In had to bt =ved determine if and w.hen Iluetuations occur in the abilities,n a metal groove on eltner a :Ircuiar (sliple) or ciovor-t sampled. These Scores were obtained from 698 Pilot-leaf 'cooplex) D'th. -,I=* For trIal, time cf contact cadet3*, the Standard was given first for 356, the Experi-of pin with slot of groove, and nzber of contacts were mental for 34.2. Correation.. a"r' all trial scores of.o.vussed in terms of transfer as a fur-tlonj of rejstive both tests were computed and s. atricei obt~inedcom,1a)lt of task. A hs~pothtsis f-cr rtdictinq transfer for each adusoiistrasior, order. L. ;r.tertrial correla-was prs,.Osed' alk' the ImicatiOrs of the results for tion uatrlx was fa-tor analyzed by hurstone's Centroidtralning were onsidered. Miethod, and the axes rotated tc. simple structure. Im-
T. G :I . 5pications for future Psychomotor test development were

indicated.
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Alvis, N.. NAXUhL 0? FM WAR'S IS30SS
669 ARIN3S. nioed Po n001 02S.01.02,

Mihal D.N. SOME FACTORS INWWENMIkI THE EFFECTS OF Itp 1S4. Ja. 2. 1pp Wala f.-
AUIENCE PARTICIPATION Oil LEANING VAS A FACT1141. FILM. LOgd Coa US.shl amrbeSme o
Cant ra't AF 33(038) 2291.4. WAL P.i. Rep. 13, Dec. 1951, DD.cm
I.6vo. 115]. Headquarters Commnd. SltI Ig AIS. Wash-
ington. D.C. (Boston University School of Public Relz-
tions).

669 672
To test te effects af *.ce pripaoa hspaper Is a :rcteaL-Ica d' cusslon of theI raIning fit= was in-tesnpted gour times for practice theotet~cal conslderatlois In :* ts 5Op. (withouttcart questlOns en- co.-Ienthg a written test followed broathing or cepressuririn-g anps. tus) from a Sub.

the sho-ring. Twelve groups, of apgrox-zately 20 junior marine, a.nd outl!n., thte tte.hr-lpj* stop bi step. :t
or senior hlgn school Studont- ta-h, had the followIng is base. upon experience with an escape training tank
Conditions assigned !. *:ious c4o*bnatIonsl overt At depths of 50 And 130 feet.
~writing answers) And covert ('thinklng" answers) prac-
tice; knowledge or no knowledge of practice resi.Its;
prior or no knowledge of written test, and cor.trol con-
dit ions. Results 'percent correct answers) are dis-
cussed regarding the relative influence of overt and
covert participation, feedback, practicet motivation
xnd nrtelllgence In learning finz films.f
T. G. R f~w 116
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The proceCure and apparatus for training night ssla, iscusslion andi roccinntationo from the stWM.
lookouts (with ship nodtls on a tair-ng table) is point of accoptabiltt7 of the 1i&t!Wn urAer anticl.

described In detail, including the cor;'1ett text Of p jte4 operating coditiots incluze: vDctral quti

lecture. Scoring method and A table for conversion) to Of !ll1=:1tion, alai htrtchtneee on 0.1w of the lastru-

standard $cores are presented. Distribution of sror*s nwao, light eae rn varioust soorcee, need for
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On lajci viasel 40za) at five Itsles (7f.c0 Z'. imcorpordes5 Viod cw stzmatet~m factor l.;ts*9
,*.foet). rotribatioc =- -f ra:t basd a the mat rscent :laLsitrmae,9 data.

"Int dstfwea" =au~r. tb& :rVe n'ema TW.. & 17
thee. tor.e-a g~- 5imm1 ~wae riaza-ctod
Mbe a'Jt e1ta, tkbM§ Vji§W M the *W1f'Y- Wins"

awl t Iatlai Siatie.

Farmsmartb. S.. Sper ling. 36.. & i£able. F.F. A 8UTM.V
OF PSS-rALt 1831$ KII.CI It~ VAM OF COORFICIDICW.

199~~~ Dub rj. 3 018. Rep. Ilm. 147. Avg- 314. S. 39 03
RWOMMEW .IL 11119M IM I 1111111111M 011111eul 2214111MI IA&.. M ;im Ose. Ow. London.
AM W SK M su. LIMM. MID 1r3. Con.

M 02 W f. ft~. 2, sp., 1952&
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To determine a suitable Mob' iatim of tests for
69 classifjiiag color vision dsfic-jaK7. a ~:aected powe

ii- :8 a,12 O-~lz f a 7LPW cerair0a' erad ams of !M mum wales (17 - Ars) were scremed
4=1 amu ""*Ie 1*Iat. -aola dica we: wit 14 hericam EWlcal Cava"y tlafts -n tons DWiic&
apace a! abo~ 1-inian of Vsswel; lw*te cf locae deit wre tha smamimd an thoe-
!Wtzees 1c, ilviwf at Wwortai q~artar: idilta1t- ligir1t. Many Latern. Farswrth Dihtoies &.20. ad

zoeCa emetc asimcit7- r1 6lta O 1 F-2S fibtms tests. Stladardizedl csuditili Pre-
a&?W-!oz. sad c~.' ., Of *LSW wItk e=Vrt-- vailed for all testing. Deta N* anlyzed to uS" PONe
in.. &WJ2 laotion iscidec for different classes of deficimacy.

Tests ame evaluated for validity ad reliability. mad a
battery of five tests is recomimded.
T. 6. a 2 6

dMIMS. . SRhd Lm

Visli ftp. 1I7, 3.,p. 2. Sopt. 91111 "31111.
mill prRejL pb. U..N. aboluw706

com. Farnsworth. 9. P*OOSEO ANI FORMS COUJR-VlSIW 1M
FOR SCEIW3M head Proj. 33403 W- 30 01. Rep. 800.
1951. Ifl. 1%s 155. ldical Seswds ~jL 011 Subaln

To t*blick atendsd spec! coro for Soon*, ao Un ~d~ on
Ppoe gwaeaptou ltfte zsbatoy.
le fleili tests Wae a eowi. eofata were

dire!fom Ibase soms ant ea Wmantad with fol
disc.9s ci for the f*UcvL%. factors- !!Sh, beart tad

).ca :lpC.:1Ifation.!e ~ coAr seioaIauoe;-iohrm plates (Ii. diagilotic.

7.1,32. Intain a enslce rmteAeia p
tical Company test for use as a mass screening test to
segregate color nonnals f rat color defect ives. Seloc~-

701 tions were based an information derived from various
7asamowtlz D. 2RSPMX0N GOOGIM 10 studies conducted at the Nuedical Sesearcn Laboratory f rom
CM MUG vzszxi SPUCT3L QJAUTT 811 MTOW- 191.3 to 1950 on the relztive diarlostic value of these
Z101 DMR ADAZM . Dm334vi Proj., N plates. Specifications are given for an ease]laImp for
003 041.40, NAsp. 170. Mrw. 1951. 17PP. stadard illumination ad vieing conditions and a draft

Ualalgaazh leb.. US.N. Susbmazla of instruct ions covering physical arrangben ts. ade ni s-
M -Simmlioncntra.tian. scoring ad purpose are included.

T. G. 3.

This report deacribee en inPaotlcm llfv1o which
.1:1 eableaen obseer of noal. ct'xr T9Iton t- d4.
com1,ing whether red-lL'hted units eni loseMIsI til 707
coOTOYD to naval -1~ SfctI-, for' dtS1: tJ-ti-m. Farnorths D. coi i~m jMW o
A c%"parI o rea l ati atwom results "rantt Inse i1P1 £o1adfl!U Ilsbat & Co., "5
lion -i'ozles SAo an of I eAnIgeI= f'r Tar- pp. llp.017 4 yew j. M3 003 041.08.01!

!,*re-sppeanrw filters. Re eNdetatiom f-- -0 (foruawly 111111 003 018), Uap. 150. S
areInlded. !i!~h c~b:' U.3.3. SubUlea~oSas
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Farnsworth. 0. PROPOSED SPECIFICATIONS OF RED AND GREEN
lAW SIVIAL LIGHT. Sied Proj. X 265(Av 153 c0, Color
vision Rep. 16. lNar. 191.8. l7PP. sdrlS~sd a.

U.S.O. Submarine Sate. Ne London. Conn.

707
702 , Rineart & Co., 1950 of Charter ib read

This report proposas standards for colored signal bDenFrnaworth. The need for normal c ~lor vlsi -n
lights to repiac, the diverse ones In use. Specifica- in zm~t In~dustrial sitintoca Is pointed L.p nd a
tions for yellow, white and blue as drawn from several cLsplified discussion of color ancralT (deficiency) and

Sources are rec-awended as satisfactory while new SFeci- tels used to detect such conditions to presented.
fications for red and green are presented. The report R5,.
includes letters from several authorities In the field
commenting upon this proposol.
T. G. Rt 9
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Farnsworth. S. $11111111FOP SMOASSES. 1I~Lmd . 1a:et V.& w, D 0W 3*2liftgw 1956. 101. 61 87- fta Fr&J. ml UJ 0at 15 0a U03M TIM 20 cuzMn S "MSIM"
llTrW_%W M IN 0). Mr. 15111. 111". !SO. Wdifil ft- 1J n 11!! som To ==L 11C IE

.JL&. 0% r Subaie .ni. G~.ea Come. Dfihi 1-ft$ (dr-203.), Color Y111110111 P.
in. AL Nov. s. roa i Uwe5 l Mp.fl -.

TIrbs "a t (offlirinz from Soff-Sev:06 Wgg C. 0
29. lea. 2. 19A6 discusses stamdardis for sunglasses. bath
cmrcial &d sciuntific. in ten 0a, average cansuner
can weaarstand. hAnsers are given to -nt csntl "iled
quintions coaceft;Cg siaglasses irw headl;gnt glarne. DnSs:
or fell. sunglasses and television voewrmg. aczz"I needs
for suglasses. and Z4on

hzu t~A 1111110 2111 redma %.A W1k~ 21W aU! LAM 7011 TWI cc=tt. 21111111, rrx 0 Lc- Zitn 1 sad t coLo.l-
TM A 1 SCUDIGN W TO XL 13w-IT ISM ~ Z --- y Z ptat 2%- ltt* (rad. 7 o
CxiNS. DdbL X-43 (Lw-61-1), like. 104. s ,-S)~ vi=-~S %Ue simare ta a--&r.
Apr. IM54. 2Ug. Notlea 81f~ ek. Cv. I =!*- =W2, C.iit - flau tr'l.nasa Cr llwt:&,a

W.S.. Sbumlm asetKm A-Dgno eci am Y&L-t ieas -Z c !ot-- !aai 61=:s
nao. to p -:.cs,- :leatta. 3n t t , I-- Br-

*t .a, a~ s# S d. =1 or--- svrvs azo &*Zcm.Thismc Su eft tos cr:t-cs17 wrizo feet=oa wi!- n~1r fe-~ie ayr ie2~ar iateuap 1004 fee color W-12111 teett. Jale! rs..
A13111 (1) Z =!* set.acrt n lattam *tc hse
seelvoe offclal acc;ecawe fw~ wl: a'on t~t--%

0_4 3~1 to r"5; (2) no SMIL"s of she'tmsi
;C lclae viflef have Mae* lantais txua etf"nit-
(sue. ;r seartus. be- *ocu cotat, n-. pa~Co...
ora,0 Swb Cif colon,, aec.); (3) 3 @i= 7' o?~c%
odiG&L ?ai o:W b eeaesw ;I =-c=ts *fftcte=7 722
goiUttf i of Moae*. a geropmail to an- a do Groot, S.G., Dodge, J.1., & ftith, L.A.

wr*_7 '=.-ass to !norat 1 the&!*1 I22 ii 3IT? Tulau 311111S wFTM: 231
fantzra ! e, et !ek. ZFIET OF IXON S. &dah 1wJ. -003
oJim. OC..09.04, Dp. 294. YAr. 1952. lpr.

" eLt! Semaimo Ab., U.S.N. Subawmia.
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Far-- etb.0. C211FSlug5 OF COLZED LIG'I AT SMALL SL&-
TMI T PRFISO AND SKTAIIS. ildied X 263 (4, 151 c).
Sep. lO. Sept. 1514& I~p. Medical Rrs.earcJ% &at..
IISN Submarine sose. ow tmsies. Comim.

710 712
This prol ninary report investigates recognition of To further expl 'I'me 777 and 157) the scotopic

colored Sigunal lights by partial ly color-defective st;b,- (night) senksitivi-:, the dark adated eye, three trair-
jects (six each of deutanss. protans. niamals). Standard ed observers cade P. sition judepnents of a stipul.,s ofsigsal glass and certain special filters were identified vable brightnesi 04.464 to 5.073 log aicro-nicrolam-
verbally aoc: by catching: yellowish to bluiss-Sreen ser- beets) and constant size presented at nine points betveen
ies. red, and aetanerc pairs of orasgisis-red and pur- I and 27 degrees from fiaticn in eachs of four pcOsitiEYSpuish-blue. Results are analyzed with eaph'as;s on color (up. down. rlght, left). Results ace gen as 50Yf linens)
confusion areas. ard for practical inplicatiors in the in terns of brightness for the vario: oOsiiors andaSelection of signal fights and for lantern tests for pictorial survary is v. cf ceiiivi-ty dffrrences
color vision, in the visual field.

ET. c.. at. 13 T. G. I. ft I

A study -as conducted to determine the relationsbdps tetween 'ntclliiibili ty andthse
frequency. intensity and duration ct-'acteri",ics oi ' respiraitor oais_- er Combiruticrss.
Intelligiblity was found to be significantly relatec to both fundariental frequency and dura-
tion. Contradictory to prevocuS findings. no relationship was found between intensity and
intelligi-bility. inconsistent relationships -ere found be.ween acoustical properties of the
respirators and intelligibility. Although Jiffere,t rtspirators contributed 4ifferential
tcousti c impedante to different talker;. this did not appear to have any relationship to in-
telligibility. In general. the conclusion is warranted that at, 4stical neasurerients involv-
ing talkers, electronic signal sources aid respirators nay reveal between-nask differences
r-'ated to intelligibility. tiowaver. the results clearly demonstrate that large samples of
.ai.ers are required if generalizations drawn from the data are to be broadly Ispial.
Suggestions for further research are mae.
it 5

714
Harris, J.D. COMIPREHETNSIVE VALIDATION OF SUSMARINE SOPAR SELECIIOW TESTS. Suited & Surg
Proj. X 327. X 3309 X 331. X 632. Sept. 191.6. 32pp. ONtnia eerhDp USN Sub-
marine 5se, New London. Conn.

4 classes in the West Coast Sound Schc l were givcn a battery of 37 selection tests.
These men were followed through S weeks of training and 30 reasurts of proficiency recorded
at various stages. All nr of this study were already so highly pre-selected for psychomotor
coordination that no test of cooedination. or of motor learning, was effective. The same
state of affairs ho.lds for nent~l and emotional stability. The success of present selection
methods is reflected in the fact that none of the 120 men of this study failed for mental,
psychomotor, or auditory reasons. but all passed the course successfully. The prediction of
ability at written examinations and of a final total nark was as good as usual in studies of
this sort. Use of the Navy Basic Batter),, and of scores fro, previous Navy Schools, yielded
coefficients fanging up to .41. The best way to predict a man's final standing In sound
school :s to use his Navy score in Basic Submarine School. The next best pledictor is the
,.eneral Classification Test, and this study recommsend$ thaut sound school candidates have as
good a GCT score as the manpower situation Permits. Sone success was achieved in relating
selection tests to the SRGT records; onje test with a propeller noise injector correlated .47
with -he SRGT turn-count record. Suggestions for further research are miade.ft 12 111 - 72
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NHarris. J.D. TOE SECURE OF PITCH DiSC~IRANill0 ITN NOMSi. J-9. M WSTICM. AtCRITICAL ErVIEw OF LNI-
TIM. "rc. M6003 0161.22.03. 131. Rep. 1116. Jam. 1952. MSS RECRIIT. Praj. IN 13 0i41.21.G7. 131. Rep. 20.
13,p. UENdCIPi A &-,La. *Uaw Lono Submarine Play e952. 1.7pp. N eia ~~tJ a.Uew Lono
Es". Conn. Sulm~rlme ease.C .

735 718
To aloft :igete pitch discrimination as a function of This critcal review of lou mess recruituont presests

the interval between two tows. 213 Ss judged a test tone 122 references incl.g0 a@* from I itlefrbima or
milkh rt~ft.c to bth a fixed and a roving staid~rd fori5-s-pge sources. A leargi summry end
ton.- steftina istervafls Of -1. .3. -5- . Z 3. 3.5. histoically oriented *evia- of the literature are fol-

7.s1. a"d 25 sec. were used. Sifferential thehod lowed by a brief dSscoss.on of 13 nethodi of determining
were measured and discussed -itlb reference to th in rec~utiment. its clinical significance. rates and types
action of interval andt type cc standard an pitch ductr, of recruitment. saw thieoretcal emplanationa. and car-
;nat ion. tohin analogies in the normal ear.

Harris. J.9. FUNCTIS aF LOWNSS SESCRIN3I00i IN Harr is. J-11 IEI ATIN OF PlCAS11REPETS CF AUDI-
SUMN SWR WCRTIN. Proj. X 53. April 191.5. IMY l13ESINK.W. Proj. AN 003 023. Pirog. hap. 1. Feb.
23Ip. USN Medical Mesedrcm flb.. N w London Subhmariune I"w . isa .-- ;CAI esacla. MW London Sub-
Base. come. marine lose. Cone. ilk

7316 719
This POWe describes the experience of the Sumarine This report interprets the results of auditory

Laboratory with Auditory Test ft. 7 of the Hervard threshold masurent I* terms of Occupatlop rir-
Ps-,ChO-Acftst:C Laboratory. "Laudimess Discrinlnatloe for gonts. Three hearing tests are described: pure ton
11a11d10 Of Noise." This tes: Consists of four 32-inch auiinater. voice tests. &Wd onmitored voice tests or
record sides containing 110 items, each item being a com pieWograh velce tests. A conversion table for speech
DISK tone (500 to 2.000 Cos) %hich Increases or decreases Intelligibility scores is given: it includes classifica-
is intensity. S judges thme change as louder or softer tiom of test results in everyday terms. conversion ef
and records this Or am answer blamei. ft-s-to-dary score scores imto percentage hearing loss for speech. ii-erage
variations and reliability coefficuents for some 1.009 loss in di for speech rangp (512-2.M1 cps). 66 loss be-
St given a routine administration are presented. Results lo- noweal level of speech. and spokens voice a"d udis-
4f a, simrt-forlm administration are comparedt to the full pered voice diitance-frect~ons. Auditory functioning
test for 277 St. Item analysis data, tine-error consid- (e.g.. Pitch enbd loudness discrimination) as it relates
eratlou-s. aaid differential louidiess thresholds are dis- to the requirements of various categories of occupation
cussed, finally, preliminary tests relating test score is discussed. and the augmentation of residual hearing
to sonar Performance are reported. T. c. considered. I. R 1

717 720
Harris. J.3. FWOCTlM OF PITC11 lr SIANRMO SOW Harris. S.D. PITCH DISCAI'IIMTIUnAN A&SOJL!E PITCH.
OPIAATI00. Proj. X 330. Jan. 159.5. 16pp. jSM j~ca Proj. M 003 026.. Prog. Rep. I . Jan. 138. 1.pp. I"l
ResercLab.L. New London Submarine lase. Camm. Medical Research Lab.. Nowm London Submarine ft"e. Cows.

1117 720
mh;s paper presents a brief history of the Submarine The relation between pitch discrimination and abso.

Ease's study of pure-tone pitch discrinm' tion as it re- !ute pitch was examined. The method of Constant Stieul
lates to submarine sonar operation. The remainder is aas used, S judged whether the variable as higher or) devoted to describing tihe laboratory's experience with lower thmer the stander~e: equal numbers of nighmer wa
the t~miersity of California Division of War Research lober items were given a. 20. 15. 10. 6. 6.. 4. 2. and I
Pitch-Plemoy Test. Included are equipmt and adainis- cycles difference. The effect of tine interval between
tration information. reliabilirr , ! v.alidity data, and Standard ad Variable on discrimination judgnts wes
item analysis of sow 590 scores fqer each of three tested using a range of 0.3 to 25 e. The establish-
groups-mupper. middle, aed lowest SO. These latter data Pont and stability of a psychological midpoint for such
are used to evaluate the re;;ability and validity of a judgmts was Investigated by eliminating9 the pre-enta-
short-fos= administration. Tho pitch function for the tion of the ;tandard. Finally, a tecihnique was devised
group is shown. and described, and tested to comare the effect of the psycholegical
I. G. It midpoint with tnat of the actual Standerd.

G.
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4arris. J.D. VUE~~I;W.Y REPORT ON PROPELLER MOISE OISCRININATICM. Proj. X 53, Rep. 50,
gec.- 191.1. IiPP. USII Medical Reearc t't. USN Submarine Eata. Now Lardn. Coam.

The present In-progress report Introduces the propeller %also lnjoccwe (PNI) wich l'--
jects simulated propeller noise into a continuous noise arid analyzes sae prelimi.-Ary data
mOn A19 Ss. The PHI is lnterded for prit-selection of sonar operators. From preliminary
studies it was concludled: a) an Wficlent goptest has been constructed. b) there Is enough
range of ability at propeller moise discrimination that the test can be related to other
tests. The distribution of this ability approxmates the so-called "nomaul" curvel C) the
effect oi changing the frequenscy-compositlon of the two noises Is described; d) Intelligence
and learning are ruled out as major factors; a) the effects of changing tme overall loudness
tevel. and of changing the propeller speed. tre described; f) tha test is not highly related
to any of 9 other auditory tests; g) the direction future rs:earr-h will take Is irdicated.

723
Harris. 5.0. THlE RELATIONI SEWEN THE AIJDIOGPM AT HIGH FAElUhNCIES AND IAOFICIENCY IN SOlNAR
PER0Sa6WfE. lulled Proj. X6 329 (Sub. 58). interim Rep. Is June 394.5. 9po. U&M Meical Re-
sarch el; IISN SubmarIrn Ease. 36gw London, Conn.

37 Ss with normal auditory acuity at 1.433 ovi 192 cy. per sac. were coq~afed an a sonarjob Sample with a 3rouP of 36 is whose acuity at these frequencies was iower than 30 db.Ss were requirjd to report bearings of a motor launch perform~ng a standard evolution ina
river. The lowust volipa setting at which tVMS c-od be done and the accuracy of reported
bearings were recordeJ. The JP sonic sonar gear was used, with the frequency filter set at
the 6000 cy. position. The volume control settings were reliably In favor of the normal
group; the normal group was likewise supericir in accuracy of reported "arinqs by appromi-
mateiy V/3 of a oegree. it ;s concluded that this experiment furnishes further confirmation
of the stardarils already in use for the disqualification of candidates for underwater sonar
training.
R I
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Morris. J.D. SOM REATIN KflWS VISION AI AUDI-
Time. Proj. WI U 093. Prog. Rep. I. July 190A. 2299.
EM RAdic1allS b I MD. Nowe Londmn 54600riM Ba..
come.f

Tis evol..ative review of thme rejatioms between
visi: and Amudioe presents a b-efd review of theory said
aeprmeta am sesr ; eat o elewd by a Zen-
sidefetism of semery aftd mural activities conwn to
bath sight and Ieriag. Iacluded ofe comparisons of sea-
sitivity. Domp of imesz enaergy integratonm.
growt of seneation. critical flichr and flatter fro-
4mmcies. bilateral interaction. amd siagle nerve fiber
activity for both modalities. Toe report coeclodes with
0 discssionm of peripheral and central mechanism of
acuity and.a consideration Of the qimamme theow, Of
threshold.

7S

Harris. J.D. SOME SuGSTION FO SPCI RJEEPION TESTING. indftd Proj. ON 003 021.* Pro-
gross up. 2. J6ly l9W. 23ep. adical PASomCh Lab.. ON S0idtn 11a4e. COMm.

Electronic helps to supersede tme traditional free voica test wre described. One of tme
soud level meter Is recmmem asthe minim aid. The reporting of hearing deficit in
sems of decibels belo. annual Is urged to replace tme relatively meaningless sistance-frac-
tion. Use of a hlofidel Ity comuication system, costing no awre than a good radio. Is
described briefly. mad recommndled mderever possible, either with a aicrophane cr a pmmmo-
graph pidm at thme impm. or both. h icreceoa Input (tme so-cal lad monitored ive-voice
test) and the phonograph Input each have advantages; thme former is nore flexible In tme cli-
nic. the letter soewhdat more precise. Especially. by a re-recording technique. the phimo-
graph Input Is able to take ay desirable sample of speech sounds and render then more nearly

h equal In Intel l;iiI! ty. ijmas contribu.ting greatly to the validity end efficiency of speech
raceptin testing.

Harris. J.D. STUDIES DOTIE CONPATIVE EFFICIENCY OF THE FRE VOICE AND THE PURE TOME
NSIIOETER FOR ROUTINE TESTING OF AUDITORY ACUITY. Proj. X Wm8 (Sub. No. 103). Rep. 78.
Get. 131.5. 27w. USE Modical Research Rest.. *USN Submarine lase. Mne Lonmdon. Conn.

This Paper is designed to help the beginning worker reach a decision as to whmich test or
tests of auditory acuity he should use and to provide a body of data against %ohich the exper-
ienced maImr a" check his procedures. Data is summarized fro* this win other laboratories
bearing en time relative usability of the free voice irid the pure tonme audiomter as tests of
euditory acuity. A novel method of measuring sound decay as a function of. distance is pre-
sented. Sate are analyzed to simow that for a deafened population it Is necessary to vary the
thme voice fros en average whisper to a loud shout. It is concluded that such control i! be-
yond what cam be expected from routine testers. A s'.mmery is given of relative test:rg tim 4 ,
for several modifications of acuity test. A statement is given of the relative applicability
of voice aind Pure tone testing fof a variety of specifc situations.
Rt 15

Haris. J.D. STUDIES IN GROUP AIDOPCMOMSLWUINE PERSONNEL. Froj. X 328 (Sub. 57).

In order to 'mendie more efficiently our taking pure-tone audiograns of men undergoing
selection for submerine sonar operator, and in response to the needs of ether groups in the
Navy and elsewere. we attemted the standardization of a group audiometer test which Could
truly substitute for the laborious and time-consuiting individual exameinetion. 7i paper
presents dets on one such group test which me have found satisfactory as a replacemt for
an' individual test. Individual and group tests are of comparable reliability, and label a
population in essentially thme som manner. In terms of deviation from an individual test,
it makes l ittle difference whether the second test is an individual or group examination.
The equipmt necessary is commonly available. Scoring mey be adapted to machlne procedure.
The n-umber of subjects tested simultaneously is limited only by the smoun*t of sound-treated

S ispaca and equipment available. We reason that these statements establish tie principle of
group emudiomstry as valid, end that the actual perfomiance of the group test is such that it
should replace the individual test for many pirposes.
46

729
Harris, J.D. STUDIES IN SHIORT DURATION AUDITORY FATIGUE: II. THE EFFECT OF THE DURATION OF
THE STIMUJLATING TONE: Ill. THE EFFECT OF THE INTIERVAL IIEIEEN STIMUJLI. BuMed Proj. NeM 003
01.1.34.02, Rep. 168. Dec. 1950. 2. 291-300. UJSN Medial RUCES1chLa. USN Submarine 8sae.
New London, Conn?.

This series of 2 experiments investigated the auditory fatigue caused by pure tones up
to 70 db sensation level and .1 to 10 sec. in duration, and chrted the very quick recovery
fron these relatively nild stimuli. No cumtulative fatigue effectt, were found up to 5 see.
of stimulation, and only a slight cumulative effect between 5 and 10 see. at the louder le-
vels. The fatigue occasioned by such tones is transitory, disapipearing within a haif-secono
or less. The course of its disappearance is excponential or nearly so for all stimsuli used.

It 6

Ill - 74



7"0
Morris. isD. STII~ES Or P1701 DISCRINMIATON to 11SKINS. 11. TH EFFECT OF SIowinst
91FIWAL. gulled V-1. DM 003 022 (X 747) (Sub. 154). %oP. 3. Jan. IVA.. 7pp. jft~j-

cal aserchhaa. U. .nrife lose. UNW London, Cam..

f 4 )36 Ss were given tests Of Fitch discrimin~ations at Si~wlf~nilse differetial$ of S. 7. 10.
o"d 15 de at rendon. Al; Ss followed a geeral tread. ;a that discrimination became power
as the sisna11moise differential decreased. becoming asymptotic at soething less the,) de.
Nomever. theere was usable discrimination at 5 d. The hypothesis tentatively propoed is
that. within limits. pitch discr~mintis, for a certain tafe deed I eeo the louadness of
that teee.

731
Suleebsi. J. R0EWMEUGIC ASPECTS CF N0TOR VEHICLE
ACCIE= 2. R1. J. 57Imaee."OTTev. ad-ie Therapy ad

731 2
The typca: patterns of injury Sstained by drivers C IL;1 35and pas- - 9rs in motor vehicle accidents are PreC* e 'V 04110

free the eape1rlence Of a tadiologist. lie mechanics of M u. . 1jC
colt I sio, are revieed and related to clinical 4nW pre-2 a
clinical ceeJiios. lb. effects of safety belts alz8; I.-
described in some cases of abdeelnol injury. The in...uu
juries of a sample of 19 fetal accident victims are given AlZ . 21 'oe!,

intua om Wa faa case hlstor-es are presented I

c3 -t
732 ~
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testing large mzmbers of individuals, sow, of whom my -c 2 '.4be hard of hearir4. A brief &eview of the dievelopment Of 0-0 -0
gromp tasting methods Is givens the type of situations ut 3 -2
where such methods are called for Is indicatadl the type Z 3 l 1 C -9 KO 4
of audiometry which Is most suited to particular sitja- C~a~3 .'uj13.ES
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Morris. J.D. & Myers. C.K. lmrENSlTv DISCR~IMNTION FOR Kelsey, Patricia A. & Rawnsley, Anita I. AIDAPTAT2ON CE
wIE NOISE. Proj. Nn 003 020. Frog. Rap 3. AWg. 19W,. THE EARl To S.WV 3SIN1ULE THE INTEIRSITITINE iiEET3C%-
2599. UStMdical Research Lab. umNe London Suber I- SH~IP. Proj. W1 003 041.34.06. Rep. 224, Way 1953, 9pp.
Base. Cori. UISX Medical Research La.,New Lc."don Submarine Base,

Corn.

736
To determine differential intensity thresholds for 741

white noise arwd to explore the effect of interstinalus A study wes mae of the extent tc which Stimulus In-
Interval (151) on time error. 19 Ss judged the loudness tensity and stimulus duration were interchangeable In
of noisst by the method of constant stimulus differences. producirg subsequaent shifts in auditory threshold. In
Twelve levels of difficulty for intensity differences the first Part of the experiment, two sscersrivv 1000 i.ps

were presented at each ISO (0......5...5. and I tones more usedl durations of -he first tona were varied
sec.). Differential thresholds (DI) for loudness as a frts 10 to 100 Xsec.; Intensities were 30, 50, 70, or 90
function of ISO and the relation of tine error to ISO do sensation tevel. Threshold shifts were calculated by
were analyzed and discussed in relation to individual subtracting threshold of the scn oebaefe t
differences. the definition of OT. comsparison with pre- threshold shen preceded by the first. Tha second part
vious data. the relation of OT !o masking, and the course dealt With lorgar duration audltory fatigue up to five
of the tie error with increasing ISO. minutes. Rlecovery thresholds were obtained. The in-
T. 1. Rt 12 nansity-tim relationship was analyzed for these condi-

tions.
G. 1. R 5

737
Harris. S.D. . Myers, C.,. Stover. A.D. & St&;ntz, S. E. THlE EFFECT OF SENSATION LEVEL ON
INTENeIIy OISCRINMATION FOR WHITE NOISE. Proj. 31 003 020, Rep. 4. Medical Research Lab..
Rep. 1l., Aug. 194. 26pp. USNM Medical Research Lab.. New London, Con.

The just noticeable difference In the intensity of random no'se was measured by three
different psychophysical procedures. at each of several sensation levels ranging from very
weak to moderately loud. The .INO ranged from .41 to .65 do at its best. With weak sensa-
tion levels these values rose to about 1.6 e-. From this and other lines of evic.rce it was
concluded that the limits for discrimination range from about .5 to 1.5 db. Thu ;sychophysi-
cal method wherein the subjects were forced to guess the direction of a change ... Intensity
produced consistently smaller differential thresholds, and was affected least by sensation
level. We conclude that such a method offers the best insight Into the ultimate Potential-
ities of the peripieral organ.
P. 7

738
Harris. J.D.. Rawnsley. A.;. & Kelsey. P.A. STUCIES IN SHORT-DUJRATION AUDITORY FATIGUE: 1.
FREQUENCY DIFFERENCES AS A FUNCTION OF INTENSITY. BuMed Proj. 101 003 661l.34.01, Rep. 167.
Dec. 1950, 2. 278-290. USNi Medical Research Lob..* USN Subm~arine Base. New London. Conn.

The method of short-duration auditory fatigue allows for rapid accumulation of data since
all effects of stimulation with brief cones disappear in usually less than a second. In this
experiment. Tone A of 300 ns was followed after 80 ns by Tone 5 of 30 xis. Both A and B were
the sane i.equency. either 256. 512. 1024. 2048. 4096. 5747. or 8192 cps. Tone A was set at
intensities ranging from 20 through 70 db sensation !evel. Fatigue was calculi:ed as the
difference in threshold of Tone B preceded and not preceded by Tone A. A comp.arison among
frequencies was nade when they were equated as to intensity, loudness, and sensation level.
Equating as to intensity led to curves which bear sinilarities to isophonic contours, and
lends sorv support to Luscher and Zwislocki's view that the frequency ch'aracteristic depends.
upon intensity rather than loudness. A family of fatigue curves equated for loudness shows
that, especially at equal-loudness ievels of 40 phons and above, fatigue is a decided func-
tion of frequency. At the 70 phon level. 8192 suffers 27 db more fat;g,.e than 256 CPS. This
differential effect is considerably leis evident when frequencies are of equal sensation

level.

Rayter, R.,&atman# J.G. OBSVATIONS

Proj. No*. LX-105 and X-606, Hop. No. 81.
Nov. 1945. 8pp. W! 1u! kflfh Dotl
U.S. Submar'ine Base. am law~U ye1
Medical Research Iietitiste, Not. NavaF ~ 742
Cener, 10TNM - . Kisy .. EOTO THE MI 01 IES

SUBARIE EPOSRE UITINCOU) WEATMAt
OPERATIONS. BoNed Proj. IX 0COP 013.01.01,

79Simulated submarine shnorchel operations were carried Rep.o 19., Mar . ssmri edial Be.

out to detazmine the atmospheric pressure variations pro- V~7o, Core.
duced In the hull by periodic submergence of the shssorchel
(maximsum continuous sutmergence--45 seconds), and their
effects upon the ears of the 19 crew suojects.
T. G.

740
U3A Board 13umber 3. SERVICE TEST OF EXPERIENTAL IIN-
tIIVIDUAL LOAD CARRYI1*3 EQ'JIRVIN, PARTIAL REPORT Oc
PROJECT 2646. Proj. DA 7 82 05 005, Jan. 1955, 

3pp.
USA Board lNmber 3, Fort Benring, Ga.74 so& lti frueonhe3mai bdg

during foul weather was de*IFMed and teated, in the
740 North Atlantic, Cor such feeairee as: water- and

A belt with %eeb eqijipmnt and a new quick-release wInd-reaistanoe, roominese, restriction of movsanta,
type buckle was given a servici, tist. Twenty experimen- comfort, save of donning, efficacy of certa.n colore,
tal belts and 20 standard belts were worn with the Ex- etc. The results pertain to various olothing compon-
perimental Load Carrying Equipment, T-64-10, by an In- ents,
fantry rifle platooi over 3 30-day test period. Five I,T,113.
test subjects were tLned as the belt was donned and :e-
ns ed five 'iimes. The f~ndings were reviewed and rec-
commendations concernin~g the suitability if the belt were
made.
1.

Il-76



74.3 750
Sponsler. G.C. MAKOW-PROCESS REIUS&ITATiCN eF MR 1111tehU, X.T. MB VCT OF LO CO&M
DEIECT1011-TRIAL 1111MAY-MRTA Sf4VENUS. Contract AF 19 !3313ATM 1191N!NATION IN RI LUNINA-
122 1.58. Torch. Rep. 1l14. April 19S6. 60pp. Lincoln -210 UMG SMDSMMNW DARK ADAPAZ0W.
Laboratory. MIX. bdbd PrOJ M&-00.00. sop. M4. Aug.

i ... Submailm a m, lu
Study of radar detection-trial data has indicated the

possible exi~stence of interscoan coi-relation in the sta-
tistical representation of such data. The probability
theory of Markov processes is here applied to character- 750
ize the statistics of sequences of correlated binary To detireCne thT relative ef fects of red and low clr
dots consisting of detections and nodetectilens ..on in- temperature iIlluminat ions upon subsequent dark adaptt!oi

dividual radar scans. Simple and higner-order Markov, three comlete dark adaptation curves were taken (nod7i
p-'cesses are discujssed with particular emhasis upo uh fled "one-directioel cethcd orilimits) for one observer

,ory of stationary discrete-parmter and no-station- following 20 nin.te5 adaptation to four condi5ons: (1)
I continmuous-paraneter. first order processes. Li'ii &a; . ootiaterts at 2800*K. (2) 0.40 footlamberts at

hood ratio tests and maximum-llelihood parameter esti 2900"K. and (3) 0.40 footlardert at 1960"t. and (4) red
mators are presented for the stationary discrete-pare- gogges worn in 6.0 foot lanberts at 28001t. Evaluation
meter representations. Is made in terrms of mean tine required to reach a given
G. 1. Rt 30 threshold. Ans adlitional note concerns corparative cur-

rent consumption.
T. G. R 11

.7"
Goodeve, C. tUflI SCIE!CO TO Fxcii flEC!rslrt. 5
TH 1AM R IfAY 1953, 6;p. (British Iron ad S teel flyrs. C.K. & Mrris. J.D. DETC1O THR",40LOS AN
Research Association, London, England). PIRE TONE TlRESWi0S IN AUDITORY ACUITY. Proj. WI 003

022 (X 741 (Sub. No. 154). Frog. Rep. 2. Jan. 1%18.
5". USM Miedical Reserch La.. New London Sumrine

44This article discusses operations retearch at at. aid ae on
to r=arage-_ent. The :ubject Is handled through eAsr~,leS
in t~e Irons and steel WInustry--fer exa~ple. balancin~g
losse-s in nufacture by 1,.raftative analysis, prod.sc-
tivity ptoblesrs, hanbd.1g imported ore, cinolozi-g un-
loading costs, inrvestigation of defects. and proben of
accident pror.-ness.

751
To Oeternine ,,he-her Ss could set up and maintain

746 sore rr iterion. of minimum cnal quality, tones of five
Neoestin, L.S., & DImIok, V.L. NAPPING frec'encies: between 500 anj 14.000 cps were presented to
?HE CNIWRAL SCOPON OF TM3 DARK ADA=~ Ss who were asked to report two thresholds simultaneous-
MIXAt COMPARISON OF A NOVING SYIIUMU ly--a threshold of detectability one a pure-tone thresh-
1171 A SA71ONARY P1RSIUTATION. lMo d old. For each tone the S stated whether he heard nothing.
Proj. IN 003 041.09421 (formerly NN 003 someth~ing. or a tone. Percent response as a function of

0 ),Rap. 150. Nov. 199 8, 94-112. stimulus intensity was plotted for both the detection and
sl aearch job.* U.3.11. Sua rif. pure-tone thresholds. The relative characteristics of

!0 Londi~ ft@ Con,. the two thresholds as a function of frequency and masking
were analyzed and discussed in relation to pitch detecta-
bility and discrimination.

76To compare methods of mapping the central scot"n of G

the dark adapted eye, sixe subjects made judgments (eye
fixated) as to presence or absence of a target as it was
(1) moved in toward the center of vision. (2) moved out 9: sC c a. c~ I I.
from the center of vision, and (3) presented Stationary -± 1 4,% V
at discrete points. The target was presented along -

3  j o
twelve meridians for both eyes. Results in degrees from 0 Xc ae a .- w c
fixation point on every radius are napped and discussed 10 v1 t c. c
as to the most reliable method. 4.9 -ameg I.0.
T. G. Ri 11 0.000

p 5 'su 0r

0 Car&
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liogle,flortmae L. A PFZLINIIARY PIIW
gVAX.UATIOp M? 1 REIATIVE D TCABILIY 0OF ~
COLORSM POR AIR-SEA RESCUE. li'ed Proj. g .. S .
NM 002 014.09.01# Rep. 237. Nov. 1953. -60. --
Opp. Madioal Research tab.. U.S.Nl. Suab- or .0 -~~

I, u -C O0.C. 0 ;C 24

.J .0 4 -00-108. 0

1 .fd-u s 0 5.4

0L s.0-.93sr.

0. 0~3 0a

749M 00.

79To investigbte color detectability of air-sea rescore a i 99

gear tinder field conditions, observations were made fron W, a 9-0NN

a plane (500. 1000 feet altitude, 3/4 to 1 3/4 miles X2 . .E . I ".
distance) of 34-inch spherical targets towed in groups of 'U. 3C C A. C0

five. Colors used: Munsell reds (10OYR to l0 R 6/10. c
5/10) fluorescent paints, international erange and Stan- r. -. ~dard lifeboat yellow. Observations were made in the 6. 6r.r . - U 9 9 .0

spring and fill ori sunny dayU with a uin;,u of haze. L. .0 -0 06 0
Results are pre-anted in rank order of detectiorn and per- >-Cc ?1-w..c c
cent tines seen in each position. Conclusions are drawn V.~ w* 5.- CA .7, .~
as to most detectable color. sa 0' -m ., X-
T. G. 1. R2 .01"

14 0 C.~ -

1177 p2 ka u VC E, -U ; 0 0 40
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PrANC. Ceae!i*. I, &vmrxh, F.L. An ft1WILIMM~o samee w i LI. m or coon nIugfn
afift OF VISON ACTT & Sea sinuwJMUn . 9~, 24110 !. (1) C11111111 CI0a IM1Cf! in
Proj. a on %k! 8. om. Rep. 17. Ia.e 1353, so, 62 55. mnum =IzMl. = ?a3. = Va a1s.
5dcal Nrsac5. La-,af Smoeriae au&..* - Looe 06.05* lo. in1. A.1961a.I,236"

To Sto#0r the relat ion zet-as. "tract:** egpor amd
COSS Of aCWitr eser is- bota~a, ah 0,0% 69 50
Subjects ware lestee far scvt, ontie Swel" obert OR
P. U01s~ leves (2 (mateandles to W617 fauecamies,
allofasaeu of target end "a): soees were alsoye
fraced far best acsie. Data aft .elood io tees -d
omaf emitf SON." as the vwiee6 ip.. lwvels for IS
diffewott refractv gnawps. Ike LOWareg 7 te resells
4w tests for *:VA iNseoa scressieq Z. Arscassed. 3
1' . 3 no sw mN Nom mm SrI m *m gnm

ud con(#&) seflla sor w glul 2 a
-dot -- b Sf -a it am efom d

-m~ 4C Wmt Um e03wtwft 8dS wArcaie

DISMIS AWenO FAUGUE. IV, MUMf TIME~. "r. eM ON m swntiI 04 bSmugm& inerm a w

0306-36-3.NW. Apm . ai IS2n mmi. 52 ?,Cin

1;9 $lm the line course of reatw' 7 from auitoary
fatigue. f*-r SS were Presented with a fasipisg toor
(07) of SM. 3.9101l or C.n cps. allowd a sbos rae&m-
crl Period. ad them tested with a bjisf Probe teft (PI)
of the sane frequmacy- lbe IT as of either 10. 39. 50.
or 72 e seasati.. lee:tervw"p~dh 6
laws weried from 29 t 399 as*-_ The metbac of Zen t Neui'oDz , & rasv. .. VIM" T41
sStisI aft used to determine thresholdS far 1) .T &Im. A"R = 7=C Pw .-GU=1 r I:1
2) PT elom. sod 3) Pf preceded by IT. lime of =-31e Ma AM 5 LI TM ED .,.Y W
recmery, from fatigue as a funcziom of stiaelatoam P !cb m t= 32? DIFA.-t 316 25pS. D !a
*mX and iateasity. and of reconery interval weth am-e 227 Jun s2au 2f". ptica
Iyzed aid discussed with* reference to meorai .mc "amS Mswc abrtrBs tsr~
of fatigue.

76-.
now"lty. Aniza 1. & Harris. j.p. STWIES 10 SHOT SWAI
1i .1 AWEITORY FATIK. V. ANINESTIGATIO OF ThE WHEN
OF FATIN WITfIN BOROW FRgJEKT LIMITS. P"o. I 603
041.34e.0k. MIL Rep. 1"9. 0my 1952o Umcp. JGL.d;@"LAC'

suEj. .Nw London Submarine Bss,. Cams.76
4 This article presents tme results of studies cn.

cermed with thme vasual detection and recognition of
Potographic detail as recorded an the phmotographmic ner

alive. A System (i.e.. the Laboratory Csanera System)
Is described which cernits controlled and ind@C4dent

761 ~variation of such experigemtal paramters as scale. oob-
oa deterne the range of tonal freenicies affecte ject contrast, image qual ity., etc. Techniques for snm-by udioryfatguefolowig te pesetaton f aste. lyzing pertinent data are presentcd along with the ;we-by udioryfatguefoloditg he resntaionof stn- dicted performance ofdi'fraction-lsmited System with

ulating tone (ST). five Ssttere given a l.000-cps ST six eulsions.
varing in sensatiun level from 30 to 90 A. followed by T 6 c R
a si lent interval and a test tone (TT). The frequency o......
the IT was varied randOnly from 90 to 1.100 cps. The
serial necimod of' limits and the sethod of constant stin-
eli were use~d to obtain chresholsi for 1) ST alone. 2) Ti'
saone and 3) IT preceded by ST. fatigue effects as a
funct~os of the frequency of the TT and the intensity of
the IT were discussed with reference ta peaking, masking.
end z-ats.
C. ft 15

762
Rose, G.1.. & Harris. J.0. SUJGGESTIONIS FOR COSTMICTIN TESTS OF PITCH DISCRINlIM-l0ON. Suiled
Proj. 151 003 026, Progress Rep. 2, Feb. 194, 20pp. USM Medical Research Dep .. US" S.'b-
marine eale, New London, Coon.

This paper presents a study of certain Intra-serial effects In the Pethodpf Constant
Stirmli. and tome suggestions as to how they my be controlled. Each of 515 men was given
one or more tests of pitch discrimination. Over 12 different patterns Of Constant and Vari-
able Stimuli were Investigated, The objective was to dlscovttr the patten which gave the
truest differcritial threshold, It was found thet by arranging the Variable Stimuli sysmetri-
catlIy arombne the Standard, and making them progressively more and more difficult (as In the
traitional test) tended to provide Ss with an extraneous clue; they could use the distanceI
from High-Variabl*-to-Low-Varlable as a basis for judgment rather than the distance fron
Standard-to-Variable. W~hen the possibility of cotpering juxtaposed Low and High Variables
was lessened br, completely randomizing oll Items, both s to level of difficulty and as to
14ighs and Lows, Ss were, neverthelecs, able to use sore average of all t0-e foregoing Variables
as a judgmental anchor against which to relate any succeeding Variable. This averaging ten-
dency was reduced to an insignificant level by piecing the standard at random within a rela-
tively short range around the desirable frequency, or by qrsdually changing It throughout
the range. A random pattern was discarded1 on the basis o f the heterogenet'ty of difficulty
within any levei of difficulty. The final test-form evolved swss one with a Standard gradual.
ly ascending and descending in frequency, with the Variables plactd quite at random around
these values; It was found that S was using the true magnitude of the Standard stimulus as a
reference point for judgment.
ft 31
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11, SCvi. Dw. Tlb., bf ?srDJPc XNW 3 0111.39.01,
28 Now 1950, Vol. 9

T' ers1'Oto a siele blzsoculax with the focus ani
1nte~r ~lb icetasce (M7) leto, exper!zsant-l fleUI 779

tastin- Ir ie seicultiea of 07 =-- us In e c-o determine the need of dark adaptation for subma-
oarkecon b. a-niaras (tao sandsrri adjutable wIth focus. rifle periscope operators for night coservatcon, dis-
essi M? set, ' to stsscri adjusetable) Vat condctoi. crimination of a target. approximating thevisuai sub-
A suppiansi r sx t.tistlea1 chsec usa M111 of the ar tense of a ship at 5000 ards. was measured with the
02*9.3 15.1ihanlf~~alI tl t ~ i right eye (one observer) at nine retinal positions (0'

r ndr setu- .efrmance~ scri a to 151). contrast of target and background were varied
a-rIlzaiI for the varloO binoculars adlrczesc to simulate ataosph2ric conditions. After viewing three
tIi rs :r,ade for dIf Icstiou1 of the desigun of thse visual indicators coru'only located near the periscope,
standard two-e. wn Interpupillp.-, distance gee ws the subsequent effect on discrimination was measured as
also stl-d before. Threshold meas..re-ents are pres,-nted for both
T,G. conditions and discussed for their operational applica-

t ;ors .
T. G. 1. Rt 4

776
Shill Ing, C.W.. Everly, I.A. & Harris, J.D. HEARING TESTS; AN EVALUATION. Usk t'ed. DullI.,
194. !!, 100-116. UJSN edical Researcht Det., US Submarine Base, New London. Conn.

The present stLdy was undertakin in an effort to deternine the true significance and
value of the commn clinical tests of hearing. Data was collected from 1000 ears relating
the 6-octave audlogran to the Spoken Voice, Whispered Voice, Coin Click, and Watch Tick
tests. The Spoken Voice test was found to be practically worthless as an index of acuity.
The Whispered Voice test was foujnd to be very effective in screening out that type of ear
seriously defective for high tonet and concomitantly Pore or less defective for low tones;
the correlation between extent of low tone audiometric loss and whispered voici score was
significant, but not high (r-4.30). The Coin Click, as used here, produced results very sin-
ilar to those of the Whispered Voi ce Test, but for several reasons the latter is to be pre-
ferred. The Watch Tick Test differs from the preceding tests In thit low tones are involved
only slightly. However, the Watch Tick Test is as satisfactory as a differential test of
high tone hearing. None of the clinical tests used showed any tendency to treasure low tone
hearing lndepe.idently from high tone hearing.
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Sc. 56.j. 1.~I. Ibica~~abtab * Submarine two. Now Leedon. Came.

Thui~;-l.ueuet. l~ms-l de1 ieof fletchor adm os. ohm. ;mterpeeseod

~C1V aP~ It can bie sowl thate is a striA!.y relatinship t.. puri-imi
intity a" rovitiv ?titiity faitb heroetga no. For *"*I*. inceasing signal i*-

fmt~me 'AW dbi to )S *b re: 10-16 meat or o coatmietnds the smijective
freqnscv range (at I ee looess) o e ithw cues Weea 40 cjelou ihis
Gait'gis aplies 'W. 4 theug o listow prifftme tests ~cbdctd by 61" n d
brfislAwg an Cbi im& heIf coaluim; ft .41ia that the disagemet between their coi-

-clusiam Is =a apet than mi.

It

sfv~ate. ~1asAo viol peeemtnem i IW efeeat4 1 bv Co.-poi oeN .tmwO ta t* il ah loes-
suk tee.atae onctwena" in- -t~ aent;cc

3mw,DM 71"39 ?Ieqae amlt. Taose adtanigo
211 om tam sighlet1ettletn wa le of lbes- Vu.
Jesse as wallea -the oe~eat- Skii ift a orfim -01' reort eWeet.ateai aftaloot IGCi16=413 7

Wo hile, Stlat Z-Ssna th else of the =S Irer -
T. ~say f-. a1,!t fafme0. y?1aal &=slty enres (smbaf
I.. Lotter dhit) for thre. oato.rrke of ulst violu

(suporlor, pm", die'mlusur-), tet-riot Wen
for 4% sm Whom a 2W tratfl =oeaux" was used,
noasan classified Ge-Cct1zW to opentor SdA ?bi-

Voplin.VS.Ueio , .3,& 1111ode 3.1. torfV4 the test at. nl-.ed. Smueettcg for I-,-

N.. 33.sIso ft. AW.

73
T.Raii-Plaque Aeaptaoteers were uied routinely

over a period of time for rapid testing of night vision
lefficierclr; about 500 navy men were tested- This repoc-t
presents: (1) an esanination of certain uacihaiical diffi-
culties Of the test with recomiendatons for correction.
(2) data relating to test usefulness in accurately

determining night vision efficiency. and (3) an analysis
of the instructions for use and the testing method with
modificalions. pr2p~sed.
T.

ATlmn T.L: CONISIDERAIO OF SWAdE EDCAL PROWUS N URRNTSTTUS OF I ESTA-

marine escape and rescue. Section II . Medical Research Laboratory, discusses the fo1llowing
ongoing research projects: a) evaluation of tests for night vision; b) the effect of Illumin-
ation on visual acuity; c) evaluation of comercial optical devices for measuring such visual

* functions as acuity and phorlas; d) development of tests for color blindnes; e) auditory
acuity; f) pure tone discrimination, both for pitch and for loudness; f) the effect on audi-
tory discrirination of a masking backgrounzi of noise. (HEIAS)

790
WlnS, K.G. THE MICROPHOISIC ACTION OF THlE COCHLEA: A SELECTED IIISLIOGGRPHY. Sailed Proj. N
003 01.1.27.2, Rep. 164, Dec. 1950, 2, 195-229. USN Medical Research lab., US" Suonarino $as*,
Nowv London, Conn.

This report Is a bibliography of reports on cochlear nlcrophonics. The reports are ar-
rangeo alphabe;$cally by year of publication. The bibliography covers the period from 1896
to 191.9.

A 310
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sizz~s p~tcra a.siey (!tar). vs. zce~ hobo- To evaloate, the effects of 'miss i- iribralies

q!ca1 faztz2s (far rXIMPls. PbStIbgIcai state, Pruturci Pilot eiffuleai. So iea !011e!e stsemistf otede
field and tapeziaec-oal firrir4s are sosa:1zd az4 ez&2- the 90156006i~ appaatus-a Japigick sod ruddej cord.-

i4 From tbi~e idtoe, 9tcrai ol are 4dr20, tic tssfr..O aperiod of ome~bem .a O eper"mjaw;
qpt~- s~chol~gcaJ se%~u inIc t VEprelsz~q ad foe 4' 112 1 eLr s in Pos i a.e ,~ 1i eaeo rilawe qctol-

;Iscf aseteach A ;bs~ca1. azd aysolm;e 1oce tem met isac. 5i or lie e d,; iiitewiioe-Ilbia.
C&_rs so;9sted. o"m Of the s*jeCtS che!r. m d a j"e1lo of Vb,
F 19 0- with~elh 00;14 leveal. eersf pciee

verfom-a-ce. reapirat9. heart fajte, the peorceptine of
caetiIad alectia-eephaoraft bere weft. -

Ackoff,. Jt fSATIOI M 2SAKlIX 11516N AN

(cast 1atii ii4ijP ofPusM-Iit 92,1

GPer8aics "muarch Is defined !=s tem Cf the~nn. 2861. ?pp.1 -111hStC ie lu
d*rlYIng plnci;les of method asd the smov. in s&Uh ksm Pp w -
they "*e cabiad Into a C-aT*snv& method of ;sob-
I-e sOlving. Five jilicclels ae* disLa"Isedz aaas-

urt. wasrstlal fee.' -bckr coo;'~es and e, 9
:-aCtlcal. Frme a discs -m of the ;Ivndiplas, ac- hia rieport is a prvurdi*7 survey, of the optical
C-1wad by exavles ftr.& 001ss. ad Industry, an 11.1o tibch wfect ipyvei-Ab Cal diaoez zieu0ta
over-all picture of the aethA Ii foxnalatus md It$ at r r a-e i.,1= 1ls -a "A al pW
valueto busIness ad isanstiy dittussod. se.1 to* Soech ts in w lin e ith;an.&.r_

111lbine V. -A SawnT OF-Z2UCO U~NIC fp..tla-h m Mn O 054wamm r LmwS. 231129at he -24., 73,,
Ucyath ea loegimil Coat"- -Aldust on mm COI *nZil m
Iagiasewizi Society, coo"SO 3965.

Liotin DV.,

, his manl presenta, In tabular form, vir-in
794 o.-o13r tiets used t7 ,vsrlm brenches of the kal

T, erplote the efet of' the small ovw-pnet of fco 6=t in connac!al aviatim f 10,442. VeIalI
ultts-v1.,It below '4rot Aetsa (preoest in tecallflostiens, emiination proceidari ends stan-
radiation from flu-cacet lu~ht) on eyestrin -1 dards rs 7a seaw given. The vlawai ncticas
other fttlete facts. a field tes van dsv*,l In covetw am': aculty, depth Me@etica, *toroidhoria,
volyTIM & shift -f 81 02vP4946 fft= a woex lnrsin- acconmodtiou AM4 convergence. col,>r VISlam, Sod
8ti~u 1e0"l of 8 footoftnulee to foytrdnles; half field of vieloa.

woke VurfUVlot a* mtl ocit 'if TRlOG (appr=.)

untrests'I lli.ots. Rtesults f-01 qtuest1-wcslree ain!n-
1iterod after three snnthe vores an ro2 subeenet
S natlon b7 an opbhxVL,,loqIst ere Vireent~i wa Colun s. Oo iNa i 7, lr
disc-jssel for the~r baric- on the vroble=. D.G.mn & yI.S , 8.1.ez ft6* 1w F., Clark-
T.0..12. ca.G. &lards -AV DS .SIA WON. s 19

S5pp Navy NO-*. Im P 2igot
11110u261= 25i D.C. imdeme. INWTeOflsgs.10
Optical !nep~tionLab.)

301
This repoxt 'escribes ans -)b-*ctlve neth-4 for

coeuring the stray lItlit In optical .v tem, ucrsed
as o"ntrast rendition" (contrast of an ime Piod
by the optical Sstsm covspred with contrat af oh.
%ect under observtion gIvsss in percentages). 1.1s
importance of this cincepo In predicting perforance
Of opti.;sl xsstas Was tested experinentalr. Maes-
urenents for a varilety of optical system and types
of tarl3ets are Includl.

802
USA Chemical Corps, Adjutant General's Office, Washington, D.C. SYICOSiUM ON MILITARY
PHYSIOLOGY. ARMY MEDICAL CENTER. 4-6 DECEMBER 194',. Digest Series 4., GE 61/1, 3lOPP.
Committee on Gec, aphical Exploration., Military Establishment, US Research & evelopment
board, Washington , D.C.

This report contains S syosium on physiological research conducted 1-. military labors-
tories. Also Included are research projects supported by military contracts. One major di-
vision of the research falls under the heading of Research ona Resp~iration. other areas of
research Include studies on Biological measurements as a basis for establishing dimensions of
cockpit working area for operation of manual controls In aircraft: metabolic effects of Folic
Acid, concepts concerning effects on men of abrupt deceleration; factors Infiuencing endur-
ance in a wt-coid environment and others. The symposium cont4in 48 reports covered In 310
pages inciuding diagrams and references.
R Navy
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Nereids~ .e %tuck.ss*c. ure.Av £rwn JSb, tIbrool, UNNATAMYISOF.M. MM~MuA WfIMI S1ing G St N90SCyNIW.*Ban . ~~js .. APt~t~y~13
urnasuk S4SS.o- qe Yik rOglb ck m M MSS ILITIES IN REIATIlil TO THE OCsiftEWP

lio IN7 --pw w -sgi NEX INS A SUGGESTED FROMMI OF MESEMOL Sevenc froez-19.. ~6).W'576.Fitts. P.1!. (Ed.). IvirhimsoizaI Research eo Equipment
hmign.Aviation ftrzh~Iogy Program Nep. 19. 1941.

3543 i~ ir~tFririe.Offie.Washington. D.C.
(VWoWNW f Aviation Medicine. greet An. Ta.).

mili feUeeia a abomila siaotesig rviivx) Wo *m ~ e t~g to 30800 f~f atus the ~r a -et. classify maorqact~ons-, fat at 81 how tbomeeftj~toa, 1.to several fairly distinct types and to suggest eperi-desS~~~~~~e~~ menO et i e jAe~~f wtal Jprocedures, and significant variables --J each*Woss at 4=00 fest**do .1 *aaligne CC cam ... the scope of tlse treatminnt Is restricted to the
u*toiisal~ *a t stdyo nr~- mai isWh articuiatenammoers of the. body.

.5 W 'rellet er. weeplmtw dW tial abaIit,., t perform various ta~is. The researchtb~!a~ . fimiue imase ma iaitsg@z her, ouati med dleals wilth problems of loperasiag controlstim is Jfali'eftc tooa 03io- dw fed is Intende as a'basis for- further studies. The?a@,33. available li*a*9 etann to motor abilities also
has been summried.
R 6

OW.art SISI. ?ZUU 112111NUI3OrIATr

M3ro5JtS SO~aTM SYCAPI. 0.J'.IAZW
101W 4th YITG OF TOK YU.I T3IAL
ON1001 I.A;.A. XL/G.3I=^S Leei. 19UA1Ibis 2"or Rivale a review or wartime swmeh of U ,htbWii 5uit vislim (Askik eipta~iul nlr*t visio tasts, and. W 7

related tooe). It =0ita o ra of lelf'-cayabstracts of ieszts erA three tealer uaswne of 8110datean W-Seablity, late-cowreati, ant valdity Wel sananeam emcrs the iasit t of Visualof aevueil O&dat.ate &!A niobt vision timite. AU*n lodi atl ook ,a the appronda to proante nro
intimeate conened it eofeoebsstio by tb1 - ade te, items fo the pliht) end laa41as ares of

1Ut~nta~v Cnonnet itht~t.wor. an~1tI.U.Theooegt of lnt~ratloo Is dafIced.
proset-galbace pattat a re anslyzi, eMposesble
notbou (baed co, exwpetal and operatioal dantaalready availabla) of lowering that isual guidne
oves-the ruinj will be lideuIvate for safety in allNesuelI. oatt - ond'itions in which appfroebag are poenictald ame ie-

9 3(G3)-a!-2269 Prj.'M, ADC-TR-54-365. April 1155. l4pp. Aero ?ledical Labora-j
torY, VADO, Wright.Petterscn AFll, Obio. 8allINT!Iu

Witkin, H.A. I Asch, S.E. STJES I%, SPACE omArihr. PIRCEPIC OF DIE UPrHT TN flil AMD=CEOF A
amTo diaooe 60 eff--tviss ofstft fwJ 6034614. (Brooklyr. College & Swarthoore College).

ftowlite 2101 Weeie Pmoe tmo 1A olaib~e-AeT.
tiom inelloe, eubjeao (6?.) ware ragakeat to 31004eiia WIPLto In aieflate - I- W deiotai mfUAG a e ll1an a aei =taxz of 61. svitob se eeeMsn in-eIf To determine how the upright Is established in theus a~e Insra tistf .A'lol @

4
dd to be absence of a surrounding visuel field, subjects in a com-~ ~ - ~ pistely darkened room adjusted a luminous rod to the

(e eps tteeu)eek bkftgIvo rysrahrznasH)advria (V) rAi Ie in each of fourtica t~ trwl" dw~t own atUftmus to headandbod poitins:1) eadaloe 01ed(right end

Otliit V valkbWIN ot v~eteohiffite for 84 tnig rc.Tbe are presented of mean errorsat ata tgs.. eu141101S NO11101 s*~ma ndges( n udgments combined). moei range inis ebatsal to "Set* to a detessin of lorsopt"l re ereNH.uget n direction of errors (H and V*poe. jdmn cobndfoeahheed and/or body position.
The effectiveness of postural factors as an adequate endstable basis for such judgments Is discussed.
T. It 8

Slaoltweill, H.R. sIIIGnfy Ole RULTS OF 113
PF-'3DY OP CONTRAST THRESHOLDS. ?woj. 30.
tpp. Unty. ofich. Vision Itapearoh Leb.,
Ann Arbor, xreh1r* 812

Churchms C.N. PR1OBLEM APPROAQi TO OPERATIONS RE-SEARCH-. Sept. 1952, 21pp. Ci.. Insttte of AW%

10 h o s re v, r -s ln rl ze s d t a f~ n n v e t i - 12 Th is pape r d iscu sse s ope ation s re search In t oz as

and argt sze eredetrwinedat nrtuslevls iliarysituations is compased and the fundamsental

tearala if n)rrol orbabillty distribution are operation," In answer, other problems are raised andtitted ti the data. Practic~al aop1Icat',,na fr discussed& Who Is the decision maker? What art the
use In spect vtno 111uinntion levels for a vicuni possile decisions that car be made 1 What are the ob-+Ask~ )f detect'nq bright *Arcata acanst a unif,r*%- Jectivas0 Nhat Is tho ttst decision in terms of theIy brI,7ht h-AcY,-r-und are alvscl objectiveq How do we get the decision maker to adoptG. the best couirse of actione
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col g . ~ DYID PIWT EC-R SU5E LJ.?CP90IXPEIZS

=--4odo, ~land. (Applied Psychology2 R*sqtar-bLt, FC
Cetir Erglazd). sUi, ,

..,z- ~~~hi artlcle presents thes -ets ols4eso

be a j - ton of pilot orr: LtIlizi-ng the CabIidgep
~. ~ (Coo pit! pl t error was investigated as a fu:=ct!o.n of

Xs -"s~an va ies - os d-ot fatigue, aLn the type
Iwj L of L-4ctfos i*Mento thes subject. -he results r)

-~ - sdiscussed 4 n terns of the* t- es of errrs !rezcod by
00_5;_111Z- N th* aYU conditions of peromN.e ihspcii

0 ~ trainl.,g oil pilots. Also Included Is a digscuss~on of~ j Ij. -. e-theindvidaldifferenceos aanifestoi In th aaora-
I~~~ ~ IZ * 3 t.!~ ory tests of pilot efuac.

be -U .;L C -U U2 cE-o-, .. ,r X'c-rontfcs, April 1953. U(4). 13-16. %-11y 9
fiv ~ ~ o al 0@ Pattersn, Izptsugh en)

0CE a-. *S-

1d4. z: -a.6 9 T

.:! .0 - -

0 c=: -UCU

Was "O" 823- - S 0A ThIs paper presents a brief summary ef the methodsL * 5 .6S I used by a management-research team In studying theproblems of efficiency insa particular 1:44strial
U a w :u s-.. .1 . - orgrnization from the point of-viaw of ttA- management~~~.~ i ; m ,- Itself. Rth twediate and long-term valw~ to manage-

Cs c; -. n.." .nt are discussed.

vi . Z N n 1 . 5 6 zA -. 0 ;0

a -I -Zg~ E.
3h~x~~g, J. DEV3LOII 0? AN !WRUMS!O

Volt WASOUZE AIhOUP COOP!! V161BUL=
LIMBS. !eoh, Diwlorsnt fep. 153. Jan.

617 SL3!, Teets. Dew. IRPMat am Iwluarlaft 90n-Bartlett* F. WAY HIMAN-FACTORS RESEARCH WIL.L 60 polle, lCONTIBUTE 006 TO SYSTEMS DESIGN. HPS 206/1,
March 1953, 7pp. Intt.. Ila Hurn Reaurse
Office of the Asuistant Secretary of Defenses
London$ England. (University of Cambridge, Cam-
bridge, England).

A binocular-strip film cainer. for -9eaen-In e nd
recordinq cockpit visibility to deecrIbod. A IabOto.

817 graphic record of the outlinee of windowl In atror'ft
systems design research is defined In terms Of a cockpits as seea b:7 the pilot when be turns his headmultiplicity of itemst individual or groups and that -rom extro -en a.ft to extree rig~ht oan be obtained.

the efficiency of performance of any one Item depends A grid of hos-i-ontsl ant YertIcAl lins of 5P to autoa-
not alone an its own nseiatt conditions but also Its matically superimposed on the picture giving a s-eetinl
relation to other Items, some of %hich may be simul- of the anolee of vision. other practical us"e f~r the
taneously present, and others may precede or succeed device aesuggeseted.
it in sequence. Key problems for research In such 1.
systematic performance are seen to be concerned with
temporal structure, performance under stress, process
of decision making and developmes'l ot a new statistic.
problems of organiration in s-,ttaa design and research
are discussed briefly.

825
sis Edwards. T.M. 4 Howell, W.V. A STUDY OF PILOTS' EYE

Bartlett, F. & Macwarth, N.H. PLANNED SEEING. SOME~ PSY- ~ V~ET ~tH iSLFIH ODTOS eh
COLOGICAL EXPERIMMSS 1. VISIBILIRY IN THE CONTROL itRWS Oeveie's. Rep. 179. June 1952, 23pp. Lesn his-
OF FIHTER COMAND. it. THE SYNENMIC TRAINING OF PATH- ooement and Evaluation enter, CAA. IndianpoQli,! md.
F!? IER AIR BOMBERS IN VISUAL CONTEING ON TARGET IW~ICA-
TONS5. Aiv PubI. 3139!1, 1950, 76PPo Air Mnia.1.y, London,
England.

aeThis is a detailed review of some World W~ar 11 825 isstdwecoutd"oobanfrhrusa.
research In Great Britain. Under "Visibility . the tiai nformetion for c....blishng mnimum angles of vi-
Control Rooms of Fighter Coimmand' are seven. st~Jies sion from the cockp4 of airplanes." Motion pictures re-
of the visiblity of ;rids, arrows, letters, aazn nslu- cords were obtained usinc, three tameras simultaneo)usly,
ber* of various designs as a function of viewing angle two recorded pilot's eye urvementas through a systemn of
and distance. Under *The Synthetic Training of Path- mirrors; one photographed the ho? izon out ahead of the
finder Air Bombers in Visual Centering on Target Indica- airplane. The 11 pilots flow Doting 377 Stratocrulsers
tors' is reported 4 systamatic experimental investiga- during daytime visual flight co-editiOns. The film was
tion of visual factors In the visual bockbing probi eT an*lyzed trains-by-f rams to determine windshield and win.
folcwsd by experiment& on the design of a synthetic dot. usage during each of ten defined flight phases rang.
training device Ind the development of trairtg proce- Ing from taxi before takeoff to taPi after landing. Re-
dures, sults ware presented In terms of percentage of frames
T. G. I. R 14 showing, use of each windshield section which was five

degrees high and ten degrees wide.
Its - 85 T. G. 1. R 2
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naesen, 1.3.,' itbeny, W.G. & So.0, E.L. Godey. C.U., t. Pe rce J.V. A SELECTED WIlLIOGRCAA OF

"IrL.ATIO:Z OF T"E SCHiOOL L
I K 1.D S k'COAL THE (M L '£i7TWxE Oi AVIATiV*OEDICINE 1505 1955. DR

ZMT1ODS 0F 1=UZTI02 311. A ?Tii.BOUMWITZ 97. July 14.5S, L5pp; -J~ff aceresad or.Dpra
Px=.T F IGIT-Tw1~iIr ?Ro~lAm. A~iusnnjt of Utionel Nfence. C=sri. AtacBorDptmn

9;lSApril 1950, 44pp.,Vlgati
* - . fl1~~Jo , Institute of Aviation 9 Uo:A .

830
621 -6 This is a selected bibliography if the open I;tera-

To evaluate crvosed changes In training for t aure on topics in or related to Aviation .Medicine (194
Private Pilot Plig Test, 42 college stdols "of 1955). Emphasis is placed on basic rather than applieJ
tra Led uder a revised traing syllabus. 0ae also research in order to serve as a Suide to more important
praetli K dn a systheti€ trae" (the SchoolLink); problems and rqcent experimental findings in the field.

hlf did not. All Were given the CAA Flight Test, Coverage is restricted to those journals which are likely

both by CAA Examiners and by Private Pilot Examiners, to be available in a med;cal library of average size with

after ton hours of flight time. Test scores and 1n- no references to technical or project reports. These
st ors' grades are Compad and a analyzed wh topics receive special wpasis: air si lkness, altitude

i* reepect to the effq.tiveess of the Link. S':gestiOns effects. anoxia and hypoxia, blood gases and respiratory

for laproving training and for additinal esearch are physiology, decompression aeremboliss, explosive decow-

dtscuss di The-report has 12 apeMdices- pressiono hyperventilation. negative and positive G.
T. G. R Oxygen toxicity, pressure breathing, stress and fatigue.

and vestibular apparatus. It 724

827
FleslnjJG. IMPROVE POER-ftW INSTMMiENTATION BY 832
APPLYiNGUIAU-ERGINEEING DATA. Power. Jan. 1954. 66- Hchan, C.F., Jr. & van Omer, E.B. PPAL7U1CAL PRNC4PLES
69. 206. 206. 210. (The Bristol Co..7 Wtebu Conn.). GGVE16aW TX PRCJCICN AMl UILIZAIOCN OF SOUND NOTION

PICIRES. Spec. Rep. Ii Aug. 19-0. 16. Instructional
File Research'Prcgram, Pennsylvania State Collee State
College, Penn.

827
This article discusses the application of human engi-

neering datsito instrument design with particular efha- 832

siS on power plant Instruments and controls. Several ex- This report is an abstract of the conc*,dIn9 chap-

espies of Improved scale readability are described and tar of 'l itecal evaluation and s 'ary of exeriuien-
illustrated, and an experimental evaluation of two dials t ,l litemlature on instructional films. r It s gusrizes

I is presented in brief. The need and value of increased results simply snd with rocozueodatonc for the guidance
communication of techniques and knowledge between the of film sponsors, producers, distributovs, and users.

paterial Is nccluded on values of films in instruction
.psycholoist and engineer is indicated. and princlples governing film influence such as pr-

vious knowled3e, motiva&tion content of film and In-
structional techniques.

928 833
Oliva, SO M TIS DISTRIBUTION OF VISUAL DX- Hoston. E.A. (Dir.). A SURVEY IN SEATING. 1945. IOpp.
P " IN T M IOLATIOXU . "167 18 #950. 23 He4Sood-WakefieId Companv Gardner, Mass. (Anthropology
pp. Owen Aves Memorial Looture delivered to Dept., Harvard University. Cambridge, Mass.).
the members of the Lorkahire Otigel flIjg-
at seis, snglani.

833

8This project consisted of three phases: "I. taking

This paper consider the distribution of visual eight measurements on each individual of a group consti-

defects in the poplation of Great Britain. The ana- tuting a reasonably representative sample of the popula-

lysis of distribution, !nldenco of pethology' dis- tion of the U.S.; 2. reducing th6se measurerents statis-

tribution of heterphora. and conenital color defli- ticeally so that the mass of data can be easily compre-
isnoise are based on oulstnG data fm onn surcs, handed and used for manLfacturing specifications; 3. mek-

An assessment of the relative necessity fo)r corroction ing certain recommendations. on the basis of the statis-
of refractive errors in the pialation is made based tics thus obtained, pertaining to the Oesign of seats."A special measuring chair, accurate to 118 in., and a
on the analysis. weighing scale with measuring rod were used. Some 3.800

T,R. persons representing a satisfactory dist'ibution of age
and economic level were measured. The data were evalu-

ated in terms of percentiles and correlations, the sexes
being treated both separately And combined.
T. G. I.

829
Goldman, D.3. A RETIW OF SUBWI 3 IUR1-
6P0158 TO VIBRATORY MOTION OP TIE HUMAN
BODY IN TO! pR U yO RAWNI I TO 70 0Y1L8 834

M SIONO. Proj. 11 004 001, Rep. No. 1. Sohutz, o.e., & Paull, D.M. MODIFICATION OF

Nar. 1948. 7pp. Wa!52Mg1 0Lfl R FOOD INTAKE BY THE USE OP DRUGS. ProJ. 7-84.

Tn stituta, National aalMedcal-Cntver 15-007# Interim Rep. 1, March 1956, 3Opp.
Fod Acceptance Branch, Food Laboratories,

for -the AE~d lor-ef 'lag" 1W

im ' 82 83i.

This etudy pesemts &a analyss of the data of ?o study the nture of the mechanism regulating

Saeves nvetiptiom on subj eclve reeposes to Meach- food intake, the effects of speoifio dris and oombin-
aniral vibration in the range of I - 70 ops. The fol- ations of drugs (either korn to influnce Intake or
loNg th e referoce levels are eqloledi the three. see#ed likely to have such an effset) var meeaur d on
hold of perception; the threshold of diecomfort; the edult vala albino rats. Twvo roups of tudie e

threshold of tolerance. A set of reference curves of reported: (1) those related to neuro.hypothalsadc
amplitude as a function of frequmncy are presented, theories (a. reerpine; b. Weodaine and Urecholine; and
subject to an eatimted uncertainty of about one.half a. insulin.Deoxyn, trained esting versus normal satine);

a lag unit. and (2) thoe related to gluocetatio hypotbhlmao

7,T,313. theories (a. Insulin-Desoxyi, blood eugar; b. Insulin-

glucose; and a. self-selectioo). In all studies food
intAke me measured and in se blood suear values vee
obtained. The results vera analysed and discused in
relation to the two theories of hunger regulation.

111.86 . G. It 36



OF K1..eenot. R.N. SECOND) ANNUAL WR OF o TIE X8TAh2Us.C. _1 xum um or Tff
DR DrhEGTOR OF THE VOOS9HAViNX RESEAR HLBORATONT E.G.inxiiiiAii ounYU. exis. p-i

wnc ~ ~ ~ i TO T ATIONAL ADVISORY COUNCIL FOR IiEMARCDI. - v1 R~lD fiam , 31!8.
Parch 1951. 92 pp. Koosebsioen Rematch 14.'
idOOselsa~n, Fle.

Thieshibrt note omeenti evidence frrem the litors-

1*! ?Thie to a report of the Nv ewan Researchs T~bos ctaimn illos !n tk obeermati ofs 3szpiti aving
145.. tcrV Prepared bl R.V. aemealei In Mach, 1951. Seven a coloir depmoinqt heavily on oer-bln 6 :11

eetudim whiest dal pr.iarily vith chae a ft-wction nicrone. This to called the "blue-vealmsse of the

"tof "* cove the following: 1) The couge1tive rise- Tel Standard Observer.
d. tion tims of 321 sbjects, 65-86 35W or a"z60 a TUU.
;alY auditory stimulus; 2) the comparative stemagthofi *IP
with 0f 122 sib$sets . divided into four gous lrith Rien

agee of 6T.9, 72.9. T7.7, smi 82.5 yze, on a Gpiso-
do mater; 3) ths coW~ativo Performnce of 11.0 subjects, 8.3

ory 65-85 yra of ee In an eadimetai. emizntion; 4) ' hMOtti. C.M. OPERATIONIAL RESEARCHSIN GOVElWrNT AOMlN-
a.comarativye visal perforaieh of 216 subae"t8 65-70 ISTRATION. lVsrkingVpr.pe No. 7. Oct. 1950, 15pp. OWA

ya" of aji; 5) a atassy of attitul"i in anl .61 I& Assistar: :or 0oe0atiors -AaIvyzis. Operations Head-
us, tion; 6) Intellimo amm ma tates I old dee; and? ar LL,

series if perch Ish0iol)6loal stuies on an old a"~ quarters. wadshinlg -. .C.

Operational research Is defined-as, the ,applitior.

837 of the scientific method to operating problemfor the
Kcrn 837 MA S MCNN RSACEroei purpose of providing executives with-a sound hWsis for
M1 arch 1953.,IM 9-12. decisions regarding the administration of atfairs that

Is are under their control. The us. of statistical math -
I ods Iscited as an Important part of the research oper-

ation. Examples of the application ci 'operational re-
837 search to various types of governmental Problems are

In this note, management research iss explained by dis-i presented. The 'chiracteristic features of the-method,
cussing what it does. The development anid the phi Iosopnn( are described and a modil developed.
whlich underlie the activity are discussed. 1. R 12

c*
838 $44
Krulee. G.K. 9 Sinclair, E.J. SOME BEHAVJIORAL IMPLICA- Murrell. M. NOTES ON THEODESIGN Of"EQJIPMENT FCR EASE
TIONS CT ITORMATICH THEORY. ROB Projs. MR 507 430 9 AND) ACCURACY OF OPERATION. Naval motion Study Unit.-Rep.
NE 090 501, MI. Prob. R07 43, 1311 Rep. 4119, F'eb. 1953, 36. AprJi; 1950. 6pp. Weaitment of Operational Research,
llpp. USH eesearch Lab. , W3shington, D.C. (Tuits Admiralti, London, England.
University).

838 8441
This report sumarizes the first phase In a This reporteconiains a data sumery on the layout

sequence of studies designed to Investigate the rele- and design of equipwent for easier and more accurate
9v ('*vance of Information theory to decision aking operation. Principles are set down in four major cat*-

proceases of the human operator. Four experiments gories: equipment location--operator position. working
concerning the ability of subjects to sort cards Irnto area, display position; control design--cranks, hand-
categories were completed and the various tasks per- wheels, knobs. joysticksiand levers. foot pedals and
formed analyzed in terma of Information theory. The pushes, control coding; control-Indicator rtvlatlcnshlp--
tasks involved a study of the offet on performance of cranks and knobs, levers, left-handed controls; indicator
(1) increasing the nmbser of categories, (2) inappro- design--choice and arrangement of Indicators. scale
priate tuning (more sorting bins than mere necessary), poirnters. The data thus Included are intended to assIst.

a-(3) anticipatory Information (cards In an ordered equipment designers.
sequence) and (4) Irrelevant information.
T.R 7

ek-

of 84o0

Seaman, E.A., &. Lutz, H.S. A PORTABLE HEART BEAT RECOR.
00DER., Tech. Memo. 1/56, March 1956, 7pp. Defence Re- 847
asearch Northern Laboratory, Defence Research Board, USN Training Section. I. A PRACTICAL EXPERIbIENT IN

Canada. SIMPLIPIED KEYBOARD RETRAINING. A REPORT OP THE RE-
05 TRAINING OP FOUJRTEEN STANDARD KEYBOARD TYPISTS ON

THE SIYPLIPIM KEYBOARD. JULY 1944-41. A COMPARISON
81.0 OF TYPIST IMPROVEMIENT PROM TRAINING ON THE STANDARD

A portable self-contaired unit for recording the heart KEYBOARD AND RETRAINING ON THE SIMPLIPIED KEYBOARD,
beat of test subjects'in the field in described. A re- A SUPPLEMENT TO "A PRACTICAL EXPERIMENT :N SIMIPLIPIED
co rder with spring driven ciart together with pnoto- RETRAINING,- 18 OCTOBER 1944. Jan. 1946, 29pp. =~1
electlrc heart beat pick-up and associated anpilfier are Tri~ango Sction, Division of Shore Establishments
di scussed. and Civilian Personnel, Washington, D.C.
1. ft 2

841
Mc~arlandJ, R.A., Hoiwey, A.R., & Hurviole, L.
X. STUDI OF VISUAL FATIGlIN. Apr. 1942. $47
255pp Hmard ni., Graduate School of To study the feasibility of converting to the
Dilas nAadiihleat ~On# Simplified Keyboard, 14 Civil Service typists were

retrained from Standard to Simplified Keyboard (96
lj'l hours at two hours per day). Performance on Standard

To e-i"bilah yast and reliable criteria for the (before training) and Simplified (after training) Key-
'lotocrtir. and vaosuro.'wnt of visual fatlapte, a merino boards is compared In terms of speed and errors. Cost
or exoo~rmnt3 wore oerforrml bnad on a functional of retraining Is estimated. Retraining progress is
ana1.~vnlx if the factors of clear seengS readias and plotted. Results art compared with progress of 18
the vic,%al nonr soit; readinr sad aize of !usilbiry7 typists In refro.sher course on Standard Keyboard.

A aoort 1ro; 'olinkins1 and visual sfatilnie; renamse eye- Implications for future Navy typing training and for
%-vo*nts nd exorcise; nerceptuw-1 factors Odis~erentiftl adoption of the Simplified Keyboard are discussed.
,rl -en.,ltivit', color contrast, oritil flicker); T. G. R few

and a *rI-nl fact,.45 (romnirntico, anixia, bodily
0Wqt'1vo). qenaaltm are dinclioned vith a view to a better

= udertanlan if factn ffectinq v16uml fatipue.
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100 e0,WItr of sasrim e~ & MW~ OF .webritii. With Mad U.Oo
dlit. Ma bw mis oft soi-o 21b m .1 mo sd sese-eiuta Unwrs N
to fseq.atoy of bua ancp. beeestem i dfieoal. as leg saw~iee
40601, o san m s inles*ft tow SK "Nit of 04 de) wei dm bW~ee. "row~ 142% ts
eoleg off a *mne of *%psia adlli6~i factwtso VWPP thin. 6III

~6- 11011 lSIM11941 V.C. UNIMS M A S rn gg mom j S.3 P9 K 1.301n.
I - 'iW asOnm UMK uLsc. ft. 4S*. Bec. AMm AN 21111XMYUMmS 1
10l. 73w- A ofi 3111m or f e rgeee Am=1= 116

Ibhis resem'h pwmebi moermosts tar ;09ui ti,
doe fit of maots wsm : a"d Petems. 146 fts;ob T,. V":@ne a SMIat"m Yp-ct-xa av.titae _.r
sod 53 body mgmmm mmuai s o *oech of 34.A @Ie,- rilots ,I" a samlart !mtiuo a~t.
se tivkie e s$ US, -- -I-,wsjceia w m 7&r!.s--e &tIS2:0 qf_*! PecaotuI
detaile -ssttlelas free a?, smalts her 2! ofn Va- :"~ eao' *f the a~rae*ft. T&.-rs
Preiics mmeors -we pc asof 6"; basis few'a SV @!t CCr *-- (3, 46. am! 2 !mz) 63..

dUSS14ieg wiis' buyV loss for %ba asabihmo .1 -f i 10d iiae(?O, 1 -W. 431 &i%).
a itoobrd aim Sysem. c~L.~ zz.-mftI1W ea sr nit !Z w 1zb r t

eat iectiom mre *Ma* go tiU--mad it im or
the eCilt!O 161ch Offset the IsermIAMPi T tkft

Met,. (0103- YOM 00 NN mU IM AMD
PS5WPl01M. AGM OF IM71111114III OM.,
MOM_ 2-, 1953. 2$/21, Wat 1953,-g
Caiteas c xm Resurces, a

-ysbhbtee 21 X Schafet, TNU. WsWIM OF A 531 3! SUMM

-N M. rML mm. fteble m-i, mE
1301. .5 Usp- 101, ai. 1959, JU

$50 A F-1v ouile, f.:,a trm-N7 r4;s_4 JUUNWIMIA-vS- MieO, Calif.

*fts dx=::*=. ibjor tapics are listeds (2) sup0 A= 85
the c ceP 1co design am! devel__pmnen :f seet'al zsz-
ndtime systes (2) to. far sb~id- we go I=atzal To determine etber ao loprnvmt 12 the detection
tl=4 (3) Z-02t =--w'tlP~ts oMad-a of sonaz -sigoas may be made W the we of more thee
Sw2& t~h!q* WlcM to s~ * 3 ofe obsrvr an tkie Sem i'iacoof equpment. sets of
(4) w~hat b==- faCter retsearm wmiii zotiu tt data five oreVioss Laboratory VAstaie were re-ecamind.

s~rse~s esig pladn;.The tests used threo-Secood pure-tow signals with rae-_
aste deir,0sr~ dam noise backgro.-Um or echoes from Short pinis writh sea

3 10riveratica backgrounds presented throuoi beadranas

or on a cathod-sAy oscilloscope with linear swep. A
w'.As range of signals and backgrn~s was represented.

3U The records of three observers from each set of data
?tafahm. 0. AN SEM22NO STDW!01M 1PT mestadid for egremant With predictionS from theory
ICEI IN LAMZING AMZAM&S o1043. develeped to cover the use of several observers.

/* WIe e I T. G. 2.1

pilot to . AI 2e dMagi7p~osrd*b,~
reyaar amod p-escism lrA! -s ar 2 conditIsA: al
.etion of the aeecl riesnel I il e:A 6Ulcdonszion 067
of tu:e perlpIhnrml 71s=l fiel. A JO~ry, of obeervAtiora Joe~e, L... NUOmDoLOG or pnz133U03 waS-

'-f -l -r* -- aten and 9b*-_.v reo.t -roc each PI- U- Coutract D-VV_*?,hj
lot. are ?s&ee &--. discussed Vital efer'Unce to the 7-04.15.007, 3.P.*4, P104l 20P., 19W6, 27W?.
relative roles nf st~te-ci act e pr zsjm oe" In bte s r od& Btam Imstituls for
ftl-h. sThe -- e of t-he Mrk I Ii rl4_ le1 IWO ~ h ~-e. teg
zc-.eceio: test of letth yereptim are tisc~ssea.
T,I.

853
Piips, W. UTOSHT-DRIVING NODIURTS WARND
AGAINST COORE CLASES AS HIEDLIGHT eXAM
,c133.4 June 1952. 4pp. Warabs-&3~

!hie SeO" 6"motis a owl" at Iansstltim
Iadse 'm ewpag 0 posa. inega fer goe ehel

doemoe Foetsmee " UMVy3* Appiasim at

mAIs -s a br~ef j.per presenting iq~n1~ne hell OPIM~ U~ W& he RIlet ootme "i yw~de CC 000-
ta x"c auth'rlt I" in the fie1d of via I-n arA lif- *mean Vo Ve s f ow nal a se eftas.

m~ny anfety )n tVia use of colorsi ,.'soses for n1.fht I" 6* , we 4U e lo 1 (1) xrm" sato
Iii$ as a mntA . elininate headlight t tntlfuia "'aesi.s:t~ 2)te

at qulioun zsttlaw unebmies with Misi for giw-
atftft -mn bal. hams far futms roeamh
we 3000"G.
25
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..l...tcr -n r Icot ! trainL-s Is tredagaMrenln
I ~ ~ ~ ~ h teuc Irnect aam d~t* cn r. lcreea, thel tlZth .ue"

-etion at ytlia. alevels )f irlttress Is 03 brlrb-
r~e~ lerls.aervuz sc~jr teuila an ye~or 867c

tottes M.S.L'~ 9uo Thompson A.S TtneS lels OF TADe

& ~ ~ ~ ~ ~ Vtls LS.ars T. THEson FUNTIO OFE USEcb Wahngo D (Uivesit

TFli XICUIND AS 1'R2-~K Ill THE PERCEI'- C iiino eerh antnDC Uiest
TM;l OF SIZE. Toholcu ZjSyholo&ica pall&, of Penniylvania, Philadelphia, Pann.

5
.

15,'OW43s XII, Fasiculua 3-4, 5U-V7
(Tohoki, UnIv., Sendal, Japan.)

1, ip
stu.v the o~Toct or Traaev a-h n ner-centl n ifspors eor uueie evrlerysu

s Ire. Tfr vub 'cto -abser-ve a e'retrc ft -a rw d isprgeseotsumizsevalalyt-
on a card a Later ratchod Il. 'or s!-te rr te- c die In a program for investigating patterns of motor
nea ble t1'-jre5 if v-ra! si. aItrit-uted at rn>. performnce as a function of flying proficiency. Stan-

iatbe -peierwth 3 fanc~ (drin on a cu) dard flights wert establishod as representative work

Ir vth-it ft Ta-om (cutn'mts -n h-re C try bckjr'und). sasplos, and small groups of Ss wer* observed or record-
Errsr are anilyzel fr ,inrrtitvie *vid irectivAl ed by motion pictures while flying. Detaled analysis
'iroct. if the rranovork na 7erce-4lin r 9-e DIM. of the records Is reported ard discussed with regard to

tice erfacto 1.1 the rur lostrar Dyr!-As -tr n'to~t. criteria of successful flying, optimal control move-
7.G.1 .R'. rents, and trainin and evaluation procedures. A mnual

of standard check flight procadures Is appended.
T. G. I.
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970
Land, Z. H., Hunt, 3. H., Plor, V. J. TOR -,
PnIARIZ-O) MMALIGPT LSSTE. iHall. No. 11,
Arne~, 1948, 36pp. Highway Researoh-Doar4, To c ,Xar relative efficlancies )f tv. s-ste-w
National Researoh Council,, Divisiont of Zg- o t~~s ae 5htn fn-rt ifrTn-*Gr~g an Inistral 6seach.r,' ill-unetion and fl olihtIng ultre--'illot),inerin ~F~E~F1T1.eer .six 9s'6'cto wer requsreI tc l.ok a%; .*re ;.1l instol

;anel then 1'cste a faint tar-:t projected a'm!not
a70 ~a a~ited nip)-t al- bae%; -,ni. other oub.!ects

Thisbuletinis oncenedwit thepo~rize hed- low !L -len curme !n the Link Trainer u.rder I-oth
Tihtsyse folletii ncerngd wlrith ih t riving II-)%ting systers. TI-* tq , lcate the ter-ot and Aw-

li~t yses orelmintig lar I nghtdrvig.The TltiM C- nliitt perf'snce fr," thse 'perfect'
following reports are given in full: Land. Edw.in H.. "The Perfir-nce are .neIk.:ed and discussed 1-1 tezu ofAS
Polarized Headlight Systed'; Hunt. J.14., "The Automobile th tw- 11-htlk satem.
Industry Survey of Polarized Headlightinl'; and Roper, ,

ValI.."Th Geera Elctrc Company Tests on Polarized
Healighting". Recome,ratlons for future action are
included.
G. IR 3
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Hilgard. E.R. REPORT OF HIGHWAY SAFETY RESEARCH CORRELATION CONFERENCE, WASHINGTON, D.C.
June 5 and 6. 1952, 67pp. Committee on Highay Safety Research. National Academy of Sciences-
National Research Council, Washington. D.C.

A group of sixty scientists and engineers selected from various specialties wet for two
days of intensive consideration of a nationwide research program on hum~an factors in relation
to physical factors of the vehicle and the highway as causes of traffic accidents. Au Intro-
ductory briefing session was followed by a panel discussion designed to present to the re-
search scientists the problems as seen by practical traffic people. Then followed on after-
noon, evening and morning of group discussions on ten different topics to draw up recommen-
dations as to areas of most needed Information. Lists of specific projects were purposely
avoided, since good research people like to formulate tneir own detailed problems and method:.
Finally the chairmen of these sub-groups reported the recomm~endations to the group as a whole.

876
Hilgard, E.R. (Clsm.). THE FIELD OF HIGHWAY SAFETY RESEARCH. A 5RIEF OUTLINE. FIRST REVISION.
ca. 1952, 42pp. Committee On Highway Safety Research, National Academy of Sciences.National
Research Council, Washington, 0.C.

This report outlines the field Of Highway Safety Research. The performance of automobile
driving Is analyzed end a theory of accident causation proposed. Chapter 11 suesserizes human
factor's research which has "paid off",. Chapter Ill prasents an analysis of traffic fatali-
ties and injuries based on national figures. ever a 10-yr. basis. Chapter IV discusses the
types of approach which have been used In highway safety research. Chapter V Sur'erizes the
present status of highway safety research. This outline Is not Intended as an exhaustive or
complete treatment, but rather as a brief sketch of the situation after Intermittent research
and Practical efforts In the filid by many people.

Ill - go
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1/5 recoasa. Mea error scores are sgss1-:ed for diffr- Clausy sea bins, were viewed Sn four' directIms s~int,
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1li1sntnted airc~s.t control panels for coabinet d87 sc~s studied arA reocesweitimse are mai.
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akawn, P.R. 3URWX! OF LIM~ING IRNIUA
OP A MNDF Or NATAL AVIATORS IN TNE XA"-
COCPIT XOCNIP. Rep. 20 No NAN XL 600.

St&1_, Naval Air 8ffiie~
iiva:Lo Station, AeroIcaial Niledloal

ftelpmast Lab.p Phlladelphia, Pena. Wilcoxofl, H.C., Johnson, W. It Glan, D.L TMl DEVELOP
Nffr AM~ ThYMr OF 053HY1VE CHEC FLIGHTS IN PRiE-SOLO
AND !IASIC INSTRUMENT STAGES OF WiVAL AXIR TRAINING. Joint

'A0Proj. Riep. Mi 001 058.24.01, July 1952, li2pp. =J~

"_o deterolne preferences 1fr lihtin: plans for cons- School of Aviation Wtdc~fneo Pensacola Air Station, Fla.
sole and instrument -anel In the XAM-Z c ckpit noecup. & The Psycholoical Ccrorition, New York, N.Y.
twelve experienced %viatorswvere aked ti examine these
3re1 nmder nnIttons of (1) no lIr~htin1, (2) Indirect
li'isting onio. (3) flood-lthtlM nly01. and (4.) a c-
binatton of both. The,- rated the liphtin' In *jrder of
preference for both c-fanle and Instrur-ent panel. The
results tire discussed in tat-s; of Illumination for air-
cra.ft c3cicolts; recwrenatl'mns are Incluiel.4

896 This report sumcirizes the development and testing

Bromer, S.A. INSTRWUNT LIGNTINCI-IUVESTIOA- of oojactive check flights In pre-solo and basic in-

TION OF ULTPA-VIOLE! RFW'CTIONS._ Repo TUD strzsent stages of Naval Air Training. First approxi-

PAY 31354. Naval Air IM ,rf l Station mrately 100 students in each stage had two st'ccessive

Naval Air X_---- treo~ed~al check flights with different instructors, graded on the
Dept., Navy Yard, Philadelphia 12, Penns.fl current Navy form. Then approximately 100 students In

each stage had two succesaive check !lights with dif-
fernt instructors, graded on two objective rating

r~p~lforms developed for the project as well as on the
To stud,, some Droblern of ultra-violet flo)odlightiP, standard form. Reliabilities of the standard and ex-

of instruments and coclcpitp azsure,"ntv vera rside in perimental grading procedures are compared and im-
13 aircraft of the reflected liCht from all sources plications for training flight evaluation discussed.
(1) vith lirhts at all brightneass setti"g, and (2) Samples of all forms are presented.
with on]ly & xiliary lights. The arsount of britless T. 1. R 12
at thle Dtvol of the pilot,': eyes was also .- wAfsstw.
SubjecIlo evnluation ws made of Other asoects of the
li~htin-i. Resiiltc are discussed In terre of plare at
the n~ LSeyez and reco-=-ndaticna ore made for im.
provin'. the liIstizu Installationl for increased vislbi- 6
ilty and asinteiianco of d.arl adaptation. Mcagln B.C., Zr. A FACILITATIVE EFFI0!

T. OF RM LIMH ON DARK ADAPTATION. Proj. No.
N 001 059.28.01. Nay 1952o 7pP. JUj.

vlSho of Li W1  ipla, Naval Air

Vaocaro, J.# Jr. DESIGN OF VISUAL TESTING
DEVICE. Rep. No. NAES-INSTR 86-49.0 Apr.
1950. 6pp. Naval Air -- 4- tin
Naval Air Material Centr$ Aeonautical
Instriuments Lab., U.S. Naval Base Station,
Philadelphia, Pa.

WA visual testing device which ray be used to 88 odetermine the effect of red-light exposure uponI

study oerforance -,f a subject redinq inatrimelt the process of dark adaptation, threshold measurements

dida IlIUol1nated bV varlius methods is described, were taken for 10 subjects after 20 minutes in total

The devIce has been tested for rellabilit' if dial darkness, and after 10 minutes In red light (effective

readinqs. specificat]ions fir crostructi n 012 0 brightness-..0056 footiseberts) followed by 10 minutes in

P.iven. total darkness. Threshold% are compared for the two

T.I conditions for differential effects. The theoretical and
operational implications are discussed.
T. R 10
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Block J.V. S 15-11C. LOW VOICE OF "1%7 TONES OF OWuING 11u1111117 AM FMOg!IET's U. *Sse~fm 1mi O.JL 34. .ot"arci Mgo. "a lAZ 55. Owed Proj. ON
Ge 4051 6k,..O Jo l Proj.-Ap . I, Ju . I of. AwLlkeutme s Iffe ms MS.
Panneota, Fla. (Shal.Stat10 kimorsity. Colss 4125!"

lIM proset stodpooas d48ig9od to fia" in last mr~ the readin voice was Influenced to
pith (framcy of timo fuw~gel) anid eve-afl Intenity by lio eob beawing pains

tntas ho read. 15 SS indIvidwally reod fans a list of -unis m d as they Tistend to
waes evor saones. Tones of 90. 121. 161. 216 and 237 cps. and 4,. 55. 65. 75. 93 aamd 9
b mere used. The data gOve no inicotion that vocal pitch (f requmncy of the fameetl was

affected by the frequency af a stImmlurs tone list soudod in a speoher'isor dulling reading.
Clearly. hmo~ri both the Intensity and pitch of voice wer, affected by tie twval of the
Boone that usa board. Theise effects, lImu 'apsored met to be a funuction of te Intensity
of limo ftne tct rather of Its oIess. mir e they wero disfuruattil. As limo tam.s w ere
incrAsed fam loudnmess leval 10 to 65 thrugl It points of :esurat vocal1 Intaftsiti and
frequency Increased lI neerl. Responses to ton".s of highmor I I mes levels mere not In bee,-
Ing wi~th those pottern". both vocal pitch and intensity Increased with greeter rate per walt

chono o th lodumssweve of lihe stiumlms tone at hgher levels, and tme accolarati~n rate
met reeer fr vcalIntensity then for frequemncy. The possibility Is suggested liat In 0ao

pZdmcino oclitsnsity there is more @controlm Jin the lower portion of tme continuuM
frvm soft to ;oud then In the iqupr pert of this ram

Walker. C. & Slock, J.E. TIE INTRINSIC INiI17 OF OPAL. PNSES. Contract NMRK 22525.
3mdfd Proj. M5 001 O6#*.02 Joint Sep. 2. Fay 1950. 1.Opp. US4I School of Aviation Medicine,
hnval AirlStation. Fia. (Ohio State University, ColumiusOhoyl.

The primary objective of this study was to estabi sh I sts of phrases, equated In natural
-Intensity &nd duration, theot might serve as test materials In studios involvng coersons
of either rate or intensit of reading. Each of 24 readers repeated 450O phrases of five-
syllableziength. The three highest root-mean square values of Intensi tyi thrughout the dura-
tion of each reading of, a phrase were measured and reduced to a single value. The aean Ii-
tensity and-standard deviation of each phrase as road by 24. apeakers ware computed. -wo sett
of lists mere constructed: Set A with 29 equaeud lists of sightfphrases each; and Set 8 with
5O situated l:sts of five phrases each. There was high consistency In the Intensity pattern
of a phrase as read by 21. speakers. Nomever, the Intensity pattern -f one phrase was not
Indicatii'e of the pattern of another phrase of similar longtl-.
A 26

891
Atkinson, C.J. A STUDY OF VOCAL RESPONSES DURING CONTROLLED AURAL STIMULATION. Contract
N"AW 22525, Bulled Proj . NM 001 064.01.05, Joint Proj . Rep. 5. Dec. 1950, l5pp. USN School
of Aviation Medicine, Naval Air Station. Pensacola, Fla.

Some aspects of the Involuntary control of the voice by means of the acoustic environment
mere Investigated. Pura tones of 80, 100, 150, 250, 500, 1000. 2000 and 4000 cps. ,and up to
100 db In one earphone provided the acoustic enviromient for 24 speakers. The Intensity of
the tones wes found to hav differential effects upon both the mean fundamental frequency
and the mean intensity with which the speaker said mronosyllables. The frequency of the tones
had no affect upon either the mean fundamental frequency or the man intensity of the re-
sponses. This Ignores what were apparently significant affects when the levei of the sti-
mmulus mes very high,
R 16

892
Black, 3.11. THE EFFECT OF DELAYED SIDE-TONE UPON VOCAL RATE AND INTENSITY. Contract N60NR
22525, Bulled Proj. NM1 031 064.01.06, Joint Proj. Rep. 6, Jan. 1951, 7pp. USN School of
Aviation Medicine, Naval Air Station, Pensacola. Fla.

Twenty-two subjects read 11 series of short phrases. With each series the subject heard
his side-tone In a different tine relationship wih his speaking. These relationships were
.00, .03, .06, ... .30 sec. delay of the side-tone. A relative ly constant intensity of side-

tone vas maintained. The effects of delayed side-tone mere: a) reduced rate of reading; and
b) increased vocal intensity. The raximum single decroment in rate occurred with the change
from .03 to .06 sec- delay; the maximum over-all reduction in rate occurred with .18 sec.
delay: and niaximum vocal Intensity, with .27 sec. delay (not significantly different from
.09 sec. or any longer delay).

853
block, J.W. THEt EFFECT OF NOISE-INDUCED TEMPORARY DEAFNESS UPON VOCAL INIENSITY. Contract
N60NR 22525, Bulled Proj. NM 001 064.01.07, Joint Proj. Rep. 7, Jan. 1951, 7pp. USH School~
of Aviation Medicine, Naval Air Station, Pensacola, Fla.

24 groups of males, 6 members per group, read phrases before and after 120 mins. exposure
to simulated cockpit noise. At the time of the reading a threshold measurement wes secured
of the readers' auditory acuity at 512 cps. The exposure to nols.o reduced the mean hearing
values 9 db and Increased the vocal Intensity half of this amount. The recovery In either
Instance was complete after 15 mins. of silence. The trends of recovery, In so far as they
progressed, were linear In both sets of measures. Vocal intensity Is apparently not solely
a function of the Intensity of the airborne side-tone.
R 6
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"aep0. U.S. MeNrrill. S.1 A ffViCE FOR 1NE PMSSCTI V' SIAVED SIK IME. Contract
46" 222S ammi prj. to00 do.6.1..O. j.est "r. ftp. 8. Aug. 1951. *. KIL19ML
M .tltim &0P'.s. Naval Air States. Pensacola. Fla. --

".t 2of thiS recet desrib uite dg tol Belaying Limt.a uhetausclp

psC00eiag. ft:tWo t etctm"odrwt lvdplayhack and a moale rap.
cord had. OWd the sa Of a bi~h tae. Speed (60-4S In- per 10aC.). c*StIlyMI adjustda

: delirs ..erl obtained from a milainm of 0.02 see. to a mssuie of 0.3 sec- nos -$Joel-
to-polse: ratio of the meachine ins ~b-e 40 6b. With essentially uniform frequency ret.rns
frow "8 to SM cps. A simlet ahed for measuring the time, delay Introduced by the machine.
reqiring ovily an ac. vakmter and calibrated adio oscillator as aeitiom! euipt Is
also described. Fart It of this report Is a description of 'i portable model 'with Improved
freq=-cy rccspos. :=cs on cwasrructi~n wadl operation wea Incluided.

slack. s-.v. ACCOWAMNNiTS OF WON IITELLI9111SLITV. fAetrect am 22,hldPo.m
001 064.01.09. joint Prj. "e. 9, Feb. 19P, i~ep. 115 Sduo ofAuliasio =edicne, val
Air Station, F la.-

Tkis study Was concarned with tile relationships betwein Word intelligibility and aspects
of the syllabic pattern, Word familiarity. pheoleic characteristics of words a-4 the relative
Intelligibility of words based on a samle of 3697 words of madiue (204100 Intelligibility.
t0. OQ0 words were screened from lherndAihe's la-1O categoies to give the final esprilaa.tal
list. So panels of listeners 342? subjects per panel listened to the Words In classroom
11iiat" (65 6i of white noise$, each pane heard sm .45i Words. Another $0 panels Itelned
to the words In noise (110-118S db aircraft type) at approsimmitelly 2 db signsal-tclonlois ratio.
The analyses indicate that the owe famliafr words are more accurately idetified. Stractur-
at characteristics also contribute to recognition; ward with many sounds are rm intelli-
gible then words with fewer scmunds. Thus. three influences. two of then contrary. operate
in the auditory racognition of a word.. hard familiarity and word comlexity operate against
each other While phorotic eletssdd a third dimr-sI43 that differs from aechof the pre-
ceding factors, but-voy not necessarily operate against either of them. Mi sounds tend to k
enhance the recognition or worde; 1. to detract. An Intelligible wrd Would seam to be a
familiar one, With Were than one syllable. the accent on tho-sec~nd syllable and owiposed of
cominations of the It more intelligible sowwds. Either, alternately to the criterion of
familiarity, or ;Pposod upon ft. the word to be Intelligible sho6uld contain more Instead of
lost sounds.
Rt 17

897
Tuthurst. G.C. AUDIBILITY-lECOGtNlTIO SOWt. PRESSURE FUNICTIONS OF THE YOKCED COGNATE CON-
SOKiLS. Joint Proj. NNI 001 06.11,Rep. 1I, heay 1952, 1

4 pp. USM School of Aviation
'Sodtcine, Naval Air Station, Fla.

The present study was concerned with the audibility and recognition sound pressure level
functions of the voiced cognate consonant solunds (g. b, v. d. z,lh z , and dz). From these
functions the psychophysical thresholds In each syllable position In relation to the constant
vowel (U) were derived. The eight consonant sounds and the single vowel were combined In a
random manr~r Into ronsense syllables of theo CV, VC and CVC type. These recorded combina-
tions were presented by * high-fidelity magntic-tape recorder to 288 listeners In groups of
12 Who listen~ed binaurally over earphones In a soundproofed room. Some of these subjects
listened for audibility and others for recognition. A correlation (r) of .86 wes found be-
tween Initial and final audibility series. A distance "&phonemic Interval', between the re-
cognition and audibility thresholds Was found. Significant differences were found between
the 2 recognition thresholds at each syllabic position. The sounds that were heard as sub-
stitu~tions for the stimulus sounds by the listeners were tabulated and percentages of the to-
tal numiber of substitutions for each sound were calculated. The only consistent patterning
of tI-a substitutions was for the final (z). substitutions (the three most frequent) all con-
tinuant in character. The calculated sound pressure levels. while they must be considered as
rough approximations, Indicate that the syllables, hence the vowel, were detgcted at very low
levels In comparison to the arbitrary acoustic reference of .000205 dynes/call. Thase calcu-
lations give a value of threshold of the vowel (U) as 25 db above the acoustic zero reference
point.
ft It

898
Atkinson, C.J. ADAPTATION TO DELAYED SIDE-TONE 1. Joint proj. 104 001 064.01.12, Rap. 12,
May 1952, 5pp, USN School of Aviation Medicin, Navel Air Station , Pensacola, Fla.

The side-tone of speakers was delayed while 60 phrases were read. These 60 phrases were
read slower and louder than phrases reed without delayed side-tone. There was no trend do-
monstrated In the course of reading the 60 phrases to Indicate that speakers adapt to a de-
layed side-tone; that Is. there was no trend In either the duration or sound pressure level
toward the duration or sound prelsure level of like phrases spoken with normal side-tone.
While no adaptation was shown In *aither the duration or the sound pressure level of speech,
there was same evidence that, perhaps, mrr reading periods might show significance In these
aspects. Further, these resul ts do esot rule out adaptation In quantities not neasured, such
as perspiring palms, breath control, quality of speech, or repetitions end mipronuncletions
of words.
AR5
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tOn original saying orthe original plus the dslayed saying of speech materilI. eitshera
received less.accorealy I- every coolitilis, excapt whsen the sekrs reed with a .05. ;08
orA.9sec. delay Ines .r sIA*4mus. It wesc cnluded thot: a) Listeneirs hoe: words moms
accurately If~words are received only as an original mssaes; susopes~tng ans original &Wd
a delayed renditioni of 0 word renders the word less Intelligible ueifer the delay times stad-
fed; is) The delay of AS5 sec. In the side-tone of the-3eeaker appearel toafift U'S recap-
tis of his -,_h beneficially; the Intelligibility scores for this condition were signil-
caotly higher than fit other delay tims; c) An lntealiglillty Increment similWar to but less
then that observed for the .05 see, delay sts present for the .08 and .09 sec. delay of s;de-
tone; d) lie effect-% of the delayei side-tone upon the linulligiblllty of a Speeaker becm
evident In a period of less than 2 min.
it

900
Atkinson., C.J. INIELiGIIILiIYOF SPEECH MEAN AT HIGH ALTITUDE ANO SEA LEVEL. joint Ap.
WI 001 001.01. fep. t4. Oct. 1952. 7pp. USN School of 'Aviat'on Medicine, Pensacola. Fla.

This Investigation was conducted to determine hosw sellI speakers were able to rake them.-
selves understood over ati aircraft inteo-,icaton set whille at 43,000 ft. and breathing
pure onygen at 10 In. of water pressure. -4 groups of speakers in units 10 per group took
part In speech Intelligibility testing- onducted during'altltude runs Ina low-pressusre
clelsr taken~ to 43.000 ft. AppRcxlnetely one-half of each panel served as speaeri~listen-
ers at altitude and the other hielf functioned at sea level only as I steners. The speech
materials were 4 form of insitlple-cholce Intelligibility tests. £ahgopnde so 15
altitude runs of one-half hour at altitude. 'Speaker scores at altitude, listener stores at
altitude, -and listener scores at sea level weore obtained, Listeinsg wans done monaurally,
one 4or open to ambient -sounds. The 'tests were scored In percentage of correct responses.
The scores from the listeners at iltItude were compared with the scores from the I steners
at senalevel. All groups start low at Day I anid rise In percentage of correct responses uop
to Say '5. The variance due to days %*e significant In 41i 4 groups tested but the differ-
once In variance between sea leve! and altitude *es smell and 'sot significant. It was ob-
serveda that speaking at altitude tended to restore 02 -C62 balance In the blood.
It7

901
Tolhurst, G.C. LOCALIZATION ACCUFACY RESULTING FROM ISOLATFO BINAURAL STIMULATION. Joint
Rep. M 031 164.01, Reo. 15. Jan. 1953, 8pp. USX School of Aviation Mdicine, Naval Air
Station, Pensacola, Fla.

Judgments of apparent azimuth of the source of 5 different types of sound stimuli were
nae by 250 young adults, 30 judgments each. The subjects, in groups, l istened over an Iso-
lated dual-channel system using split headsets to a single sound source. In effect this
eliminated visual, muscle tonus and prop'ioceptive muscle cues. Subjects were unable to lo-
calize the 5 sound types better than chance withinfa quadrant of + 45'. except music. There
were significant differences between localization frequency when The 'correct' criterion ws
:t 90 . The subjects made judgments, at a highly significant level better than chance, that
the sound source was exactly I80' from the stimulus.
R 9

902
Black, J.W. MULTIPLE-CHOICE INTELLIGIBILITY TESTS. Joint Rep. NMl 001 064.01, Rep. 17, Nov.
1953. 20pri. MS IShoolof Aviation Medicine, Naval Air Station, Fla. (Acoustic Lab., O.Sio
State University Coub I Oo?.

24 equivalent multiple-choice intelligibility tests were constructed. Each test Is com-
prised of 27 single-word Items that are read by speakers in sequences of 3 words. Panels
of 11 listeners respond by Individually selecting the "heard" word from a group of 4 possible
responses. The error Items on the listeners' answer form were derived from the errors that
were made by the listeners who heard the tes, Items in a "write-down" testing situation. The
24 tests are not dissimilar In the mehn values of the Items, nor In the variance of the Item-
values from list to list. Tne scores assigned by the te sts: a) Have split-half reiiability

or.[, .70-.80;, b) Correlate with earlier multipli-choice tests and PB tests r, .72 and .60111 14respectively; and c) Vary with noise level In the testing room, approxilmately 1.5% per db.
The tests appear also to be useful in an environment of "classroom noise", or "freei-roodf
testing. The circumstance for which the tests were designed would ailow for testing groups
of 12 members, and require a new grotup with either: a) each testing situation, or b) each
pair of such situations. The administration time of the test to a panel of 12 persons Is
approximately 20 minutes.
At 16
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liack. ... Atkinson. C.J.. $to"a. V.. * Nori Ii S-111 * 1's~hw', S. MMISPINT CF A SOT BMTI CF S1

et al. A MEASUlMT OF THE 701MY EFFECT OF NOfS;; P.DC IYSCLEPCBYQDE ~EI~~I
UPON iEMING Pro!. M 001 064.01.18 & Contract MC CA2ET. PI 4DEE 03, R anef A RCS, M11 Rep. 735. !Ftb.

25. Proj. MR P155~ ep. 18. Nov. 1953. l*Pp. M~ 1947, l2pp. USA Poerigi nel1ees'r .etlen, Adv.et
SciqolofAvitio V, j~.Pensacola Air Station.. Fla. Ge-al5 Mfice, Xsshizgtcn7, D.C.

(Ohio State Vniversit7 %LeefhrdM Fmdtion. %0lmeims.
Ohio).

903 915 V
A pulse-type hearing test was cartv:ucted for ases To deve-lop a short battery of physical proficdency

ing the temporary hearing loss of persoene' expoaed to tests from a p:*lzrany battery of 19 tests which could I.
controlled levels and spectra of noise for spm~:fflad be used to predict several criteria of cadet parforoi
times. I?ulses of 'mdmIte* incise and SCO-cycle wn were &atNst point &,riztg the first Year, data were gathered"
employed in a series of 2 4de dcumetal steps. 1. The on cadets Ln the gradtiating class of 11A9. At timeof
two types of pulses measare differwm aspects of thme entrance (:945) 598 cadets had been given ten test- andhearing function. 2. Five aduinistrattn's of equivalent 110 had been given nL-e additional tests. Scores on
forms of tihe test are rewuired for indoctrinition. 3. tests were analyzed for their relationship to 1) t&!s
A deviation up to 0.7 db..seems to be lexoacted' in tS. physical education grade at end of first y*Ai, 2 -1'
preparation and administration of the tape-recorded 11/XV. a "budy rating" or physlgcompetence, 3rd 3
test..7he test was adapted and coupled with.a multple- discharges and rtsignatiors during the first year.-
cio.ce word-recetion test and ... compared with more con- T. G.
ventional pulse-tmp tests."
T. C. ft 8

$lack. J.V.. Tolhurst. 6.C. & horrili.,Sbk. APPLICATIONS OF MULTIPLE-CHOICE SPUcCH
INTELLISISILITY TESTS IN T14E EVALUATION AND USE OF VOICE C00IUICATION EQUIPW.NT. Joint Pep.
m l %4~6.0.l Rep. No. 19. Nov. 1953. 22pp. US Naval School -2f Aviation NMJicine. (Acous-
tic Laboratory. The Ohio State Univ.).-

Mulitlole-choice intell igibility tests were developed during World wiar If for measuring
the results of training in voice commiunication. The tests have been applied only in
situations in which only an occasional measurement was required the., employed the sav
personnel. as before and after classroom instruction. This restriction arose because of
the inflexibility of the multiple-choice tests and the restrictions imposed by a single
formal printed answer form. More recently. additional forms have been devised and the
tests hae been used extensively in evaluating equipment and the performance of operators.
Sumw,ries of approximately 20 such applications comprise this report. The topics of typical
uses include evaluations of visual nonitoring of voice !evel, temporal regularity of voice
signals, the relative iitelligibility of recorded~speech, a relationship between~side-tone
and "free-room' intelligibility. the components of the ta.*r-to-;Aircraft radio iYstem.
comiparisons of alternative headsets and microphones, and bcrhe-conduct ion masking. A
singular utilization of the mfutiple-choice tests is through controlling the separation time
of the test items and determining the rapidity with which the test items can be identified 7
through comparison systems.
A 15

I) 903 -

Li~htfoot, C. EWFICIUCY OF 1111PAIRED EARS TN
XCISE: D. RELATIONSHIPI BETEEN TYPE OF M
PAIRUEIIT AND AUDITORY MASMIG. Rep. 55-123,
jone 1956, 9pp. USA? cho ~gag A 4ljtig Z

U- ;L 10 0-a u903 U.C - 0
To in, tipte the relation betwemt type of ialir- 0~ . . -.

epandse tairosbolda were obtained for 31 nsull bearin 2..j -0o.
sobjeota &A 59vwith ibaired baerbs 127 with con-Z
iaut"Ispngirsontj;42 with 01ctlye. *masweMte n e-
veroeada inquieteand to levels of wblts Anclae*poMr~P X 0~ 0l-o'-0o 0

Tbsemma tof makin (n3cfthrobol" asastudiee 0fG4. J *~ C~'4 - 0.!'

ftooafoi,5e(Z)of saking;noise for tT Z t .
vaioue typoe of sublecta. Disaepaoiee" beteMe C
obte dataand that etinted frow Werlwla .. CLC .cm Z a V "I '

eetabi~heAM.2 fticwjMe.reSMl~e& Diaooaelon V. :..m.o..' os-
relates the findiage to the coet of "orItIO4el bondi" z: 8 8-
in stuiaies on saklai. C

T.n oc.n R a

908
Corbett# H1.R. EVALIIATICN OF THE NK-51 SKY 0= c a.C1
SCREEN SYVEl. quality Control Tech. Note 12 n 8 1Z , o
25-A, AMTC-TN-56-98& Dec. 1956, l4pp. CM. e 0- U u. 50

Quality Control Group, Air Force Missile Test N-. j . ., CL 2 V
Centerp Patrick APB, P117 -A - -10

c" e.5 c Ouc ov

908 om1o 0 -C;;- .2 cu0.m.
To evaluate the capabilities and limitations of the 3 O - C- c .

M1 K S ky Screen (optical system for providing an analogue 6; 1.2
outivt for real time data presentation during missile of- .6 1 3-
take-off), sttctsswere conducted to measure the var- V510. c-em.

loteectrical and mechanical parameters that might af- 1m 6 .- m. ~4 1S.
f ee sy stem acturaCy. Data display devices were checked a: u. 21,UM 0 e 2, e
for accuracy of calibration procedures. Operational test- 0"0 " Q, ;
inq for error was accomplished by comparing simultaneous :C7 8 V~:.e ~ i~e

data from other instrumentatlon systems dt ring three live 0 m

missions. The syste-otic and operator errors and the in.. m . c o u 2, c
presentation ard Intnmpretatioo erro)rs were analyzed. 6) C. C -

Reconot.,ndatics -re included. 0 t2Z 1 ~
T.oo G.-4 1. Fw e0 0-0 3
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Ilaeemo. M... lay. N.J. &Mcrath, J.E. TIC EFFECTIVE- lkaaner. J.3.. Gordon. D.. goods. I., &
NESS OF SRALL NILITAIY WIlTS. FINAL ICPOWT. Contract VA Zeidner, J1. A FMMO STUDY OF ME WTIGN-
#9 063 osA 365. Proj. 29565100. Subtack 79, M1 Rep. _390. 311? ME11111 SCOSOPIC YIl. ACUITY AnD

- - ept.1352 i3Sp. LSA Prsonel saatdi Off ice. Of fsc ACUITY AT JUOTPIC WID ISOPIC MIUTWUS
of the Adjutant General. pahgo .Dc. -linstitute for Z3VS. &4W rm'j. No. 29530100. pM itep.
Research 10 NUMM RtelationS. Pfiladelplia. Penn.).- 30._963, Jusly. 1952.- DePt. Of the Army.

200 Persomel Research Seoction, Pn
MPors Bur, asluntoc., D.C.

922
The purpose of this study was to develop useful a$-

urns ef rifle squax. performance and of the individual and 931 hretoah trcnst.c
group characteristics contributing to effective teamork. To %,~t *=e refixsiI ht~n ottpic
These measureis Included tests of four basic combat tasks: (a 01ih) ~rl~~ta n'ais) mlpo~~
attack, defense, point of an advance guard, and recon- 01711*0 -IML acuttii Aineteen 35b3vcte taste-
naissance patrol; job knowledge. attitudes and interper- prriocsl.. cm the Ax~o' ra ukt Via Itn Teeter, were re-

ional relationships within the tam; and rating forms for tIS~e on four tynee Of 3lycsto3. he rh.

evaluating squads and squad le.'ders. Coelm *ven d1- Wter plates at vsrdol levels. of br!4strass (0.0-.1 to

roetions-for use of these tests by Army iusits were 4e- 13.5 fot.lioibeidax). Correlations of ano-t:t score
veloped; also a handbook of dire:tions for the construc- wer" otainet 3andiam discussed in tftn of the fees-

t*6 and use of similar seal l-unit tactical tests was lbtlity of 4"rlopm; a test of r~ssopic sc-city for

Presented. Predictors of group performance ware h~pothe- Practfoni -ae in assswn: Ight visiboo abI11tt. of
sized and field trials of some were sumamrzed. milt=r7 personnel.

926
USA Surgeon General (Dir.). NOTES ON PSYCHCLOGY AND PRSONALITY STUDIES IN AVIATION MEICINE
IICIUICAi. 14NUAL. TM 8 320. Jan. 191u1. 335pp.UA uonGera, asitn DCUS Suo--eerl ahngo.DC

This mnua is a survey Of Psychology In general and In pirticular on those aspects of
psychology end personality studios relevant to aviation medicinei. Chapter I contains sec-
tions on: a) subject matter of Psho ;_.b) methods of psychology; c) attention; d) sense
perception; e) memry; f) imagination; ) 'lerning process; h) emotion; i) instinct; j) con-
sciousness; QI unconsciousness; 1) affectivity; m) intelligence neasurement; n) word associa-
tion tests; o) reaction tire; p) foreign research; q) American research; r) psychologIcal
functions pertaining to the aviator; and s) selection of trainee for nilitary aviation,
Chapter il--personality study--contains sections on: a) personality and individual differ-
once; b) heredity and environment; c) renifestations and types; and d) application and inter-
pretation In rating flying adaptability,
Rt 71

928 932
Sharp, L.H., Gordon, 0. & Reuder, Yary, REVIEW CE STUDIES Keats, J.A. FORMAL AID 02lRETE THOUGiHT PROCESSES.
ON THE EFFECTS CF TRAINING Cii NIGHT VISICN AWLITY. DA Contract N60OR 270 20, Proj. U R 150 088, Aug. 1956,
Proj. 29530100, PRS Rep. 974, Aug. 1952, 1c)p, "S 93pp. E;aIS University & Educational Testing
Perloruiel Research Section, Adjutant General's Office, Service, Princeton, N.J.
Washington, D.C.

Q2.1'/rt 932 Iaino r?
tctd t-a .ncert~or. of whether testing3, traininr,, This project was an empirical Investigto fpe

o*lt r e,)r ootan0'rwofinliul dictions derived from a theory by Piaget concerning the

:or 'e:, roicnts In r-1 Antions, a stuvey tIM9 development of intelligence. In Particular, three con-
- fi 1 ovi~terce In theO technical l~'.erature concernedi ten, areas were studied (arithmetic, probability, and in-s

vi
t i ih visicn tostiri: and trainnl. A critiocal equalities) macking use of group testing procedures and

P~r1zo--'tsie lcla preqerntnd in these studies is special statistical techniques for analysis. A test,
nsI an ,i --act 1-no for fuirther reseorcit are riven. zconsisting of 74 specially prepared Items dealing with

the three areas, was adminAstered to children from gradesi
fcur through ten (approximately 200 in the first two
grade. and 300 in the others), The results were comparedl
with predictions derived from theory.
T.'G. I. R 24

930
Werry, R.J. P. Corbin, H.H STUDIES IN VISUAL AMJITY.
PRS Rep. 742, 1948, l6lpp. USA Persnel Research Braach, 934
Adjutant Genral's Office, Washington, D.C. Biel$ W. C., Zcastrand, 0, A,, Swain, A, D.,

& Chamsbers, A. N. TACTUAL DISCRIMINABILITY
OF T170 MOB SHAPES AS A FUNCTION OF THEIR
SIZE. Contract No. AF 33(0383)-15474p ROO
No. 694.1", WADC Tech, Rep. 52-7, Jan. 1952,
l4pp. NADa, Aero Med ical Laboraetory, Dayton,
Ohio.

30 a fires i've to wnllvevaS chart tests as oe. 934.
simm', inssaunts.. 14 teats o visual 3cult.- (tar) wera To datermine the taotisl dlscrimisscbility of tvo
%insin istared t, 792 enlisted -on at Fort Dix. * ,ew.Jiersoa. knmob shaes as a fiuction of their aise, five groups
Datta colleoteu fro-, the adnnitritlin of ViS n -. to In of twenty subjects each discriminated tactusally be.

Ico%morcial devics and other teots at the M.. Suhr-r twom wheel (round) an& flap (square) airplane control.
!ne Base, Noew London. Connecticoit, were alai s tudied. lanobs. lisa knob site@ varying Ins one.f(,-orth inch
Factors In Mar and near aoult~r, death. and pm-nra test.s step between one and two Incohes vere used end each of
ikre Identified and discussed. Tet-retest rellabitles thelii. grousa ware tested vith a different knob @I%*.
of' * methoda or scr,)Ing the wasl charts, a froqusnc:, Discriminaetion errrs and response tin for each dis.
alstrlbution of test scores. and an anali'sis of 'ten oriminstios were recorded.
difficulty are Included. 1,T,82.
T,G I.
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Glilnsky, A.S. A REVIEW OF LITERWraT ON lEM pMItEIEDiz=cn. C.P. &. Ufldawood, LiJ. REIEETILN OF TASEAIN EPPICIM OF THE DCUIXW~ AND TIF lCU-DVMIJgejj EYE.MOTRc LE A0313 W. A FTER 24 W WlS A ND LfIE 4 ICKEINS AS A ontrac t AF 33(036) 22616, X4O lTR 52 13, Jan. 1953,F =3 7 1 001 O F CEG 1E CE IRr-T AS LEARM I L. A ND INT E- AS K 1 0 ) M E -JM jjdc a I - VrIg hV Sterson AE ,LE4"Iur- Contract AF 33(030) 11396, RDM 094 44, WAOl1&~.iol.i iest lg okNY)52 224, Oct. 1952, 22pp. Ilt Ar bdclLa. right-I NwYrNY)
Patterson APB, Ohio. (Nortuswestern Univrsity, Evanston,

This repurt saeurizem evidence frm the intr

mthe incidence of cosler. dcm*.mac In the u-.pulatj-o935 am peesen the filnlis --*I~n t') the c-msratiysThis is an investigation of retention of positive efficiency of the dominat and w~n-&jrluct era In war-transfer after 14, months without practice. Undergraduate lo pormilu-otor skills and viceal functions. Thesubjects positioned levers to colored light stimuli, with ~imitations IavovmA In the Cncept Of mY9dOmtg3&c anddiffering amouts of practice on the first task, and it detwmigton ame discussed.differing similarity of second task to first. The second TR2
task was learned immediately after the first, and re-leavvid after twenty-four; fourteen months later it was
again relearned. Ertor and time scores are reported. an4
effexts of degree of learning. similarity of tasks, and
Individual differences within groups are assessed. Im- __
plications with respect to optimusm decree of simulation 9itn 4.,&Wle,1303 1110
to t'aininq equipment are discussed. A 1 IU JA. &m 1112AU05i. ] ONO
T. G. It 9 A I 93 OF MTOS W-EMi~ PMRIIG io-

IMA AiIACUUZI1 A J10AXRCN*PL ADO
NO. 094-3. UDC Yeah. IO. 1111-27, Feb.,

Giisy LS. & Brown. J.L. EYE ONfINANCE ND TRACKING io-cman w otfta iiDyol.CilERkyM. ContracthAF33(038) U2616. Proj. ROO 694 uw
45.,ACT 21.Api'I15i1p USAF Atro Medical

Vk, right-f-itterson AfS. Ohio. (Colweia University.

New ork N..).940To obtain a record of pilot eye novINmu during
Zero Reader approaches in a jet aircraft, pbotographic936 recordhkng wars mdi during the period of approch andThis experiment co:vp.red the efficiency of copna letdown. (The Zero Roeder is an lmtwuaet which, when"

tory tracking performance 11th the dominant eye and with p~or adj.utmentsar nods, shows aicraft control
the nondominant eye. The t.1k required S to keep ens ir- ,Desmata necessary for flight alo.- an established
regularly moving stimulus within a circumscribed area by path). yreiweacyp dmrtiln, and sequence of ayet flI-means of a joystick. Two grots of eight male Ss with ations arv Presented with comparisons between re5lla
marked eye dominance ~.ee used; one received training from Other Instrummnt approachesusind a oombst 6in-
with the dominant eye followed t, successive practice iliar panel. Diacoeton Is Ins term Of initr=1ft panel
with the nondominant; the other himA these conditions re-
versed. Each 5 tracked 80 two-aln trials, 4.0 with one TI16
eye followed by 40 with the other. iCerformance was me..
sured In terms of time on target ail n~.mber of errors.

Differences in these ware evaluated st. ristically by t.
T. G. 1. It 1194

Montgomery, V.E., Duncan. C.P. & Underwood, B.J. TRANSFER
OF TRAINING IN SOTOR LEARNING AS A FUNCrICN OF DISTRIBU-L TION OF PRACTICE. Contract ;y 33(039) 11396, IlDD 654 449

937 eES H SEt~.DHfY nY'FDaIi WhOC 111 52 115, Oct. 1952, 24pp. USAP Aero Medical Lab.,ERondolp E.SP~I . THE ECT ESIT STUD "Fl APT."_" Wright-Patterson AFD, Ohio. (Northweastern University,
AMD PRACTICE. Contract AP 33(038) 10420, RDO 0&'4 39v Easo.Il)
WAC TR 52 11, Jan. 1952, l6pp. 1LAi~i~3
1jhki, Wright-Patterson AFB, Ohio. (aisnklin Inst4. I.s

LaboatoresPhildelpia#P~nn)- 91iTis study deals with the effects of distribution
937 of practice an transfer to a ver similar task. TheThe application of spectral density analysis to th# @ms'4scta (usntdar udtas) had to hold Ons lev- steadyl
study of performnance in a perceptual-notor ttsk was vith the left hetAd. while Positioning a rit-12MAd leve
illustrated. Using two Ss in a simple tracking task, t .The ap oni lo ffeene bwe O igosileN oilodthe amplitude part of the frequency response %,s cori- ~ Teoh ifrnebtenmi~.ad ie
puted for statistical inputs of two different Mo., viilw was the Pairilng of lIWOt ad lots. Samn aP$opampliudessnd or tw diferen stags ofpracice. , OOmtin~ju5 practioe (no lntortrial rests) with theampltuds ad fr to dffeentstaes f pactce. fiat task on one day, the secod oan either mne or twoIt was hoped that this analysis would indicate whether is,-, others bad 10 moo. Intentrial rests, and ompleteda rough linear time invariant approximsation could be .o~ prctc In 1 2, or 3 da". Correct resPonsused To describe the tracker's behavior. 'The results VA hts errvorsr (iri olets o~~nw r eindicated need for further research. I-Itp-iinig)ae a

93894
Krendsl, 1.5. THE SPECTRAL DENSITY STUDY Scaio94210ATR FETIGLGBLTOF, TRACING PZRPORIANCE. PART 1. THE OcF pro DWI .Contrcto. APFCTN 33( 3-18 IT7XFFECT OF INSTRUTCTIONS. Contract No. A? 0?DO I, C tac No. Al AD eh.Rp 52(38-27,33(03e)-10420, 1.0. No. 694-39. WADO Tech. Jung No.2 ', p WADTch.i Re. arch1andRep. 52-llPart 1, Jan.,1952, 16 pp.. WADC, Jueooma ?8n, r pp. WAD r Resarch LaboadryAir Research and Developmenit Coomuanmi, Asro Werilht-emtt erndP, hio Me oial -
Medial Laboratory, Wright- Patterson APB Richt-Pter. P,0~oT~

98To Illustrate an application of the spectral density 942 V study 16,3t 11t;, o., elnCle diltts6 as affected byapproach to the study of human responses In a pirctptual the interaotl-na if r,'mr 111ualntri A levels. digitmotor pattern, the Influence of Instructions (for accura. otyles and str,k, wVl.thet mt is . twelve Pub octacy and for speed) on a simple compensatory tracking teask remd 32WC digtits In a vt-,~ .11, deslmnel oxpari,ntis studied. Data on the amplitude characteristics of the peroJttin aill pinvib!" a sgl! sti~ns of the variables.
responses for 2 Ss are analyzed and related to an analy- Sicores fr spied of renAI,~ art analyzed fo)r the slgnl.sis of the spectral densities of the output and Input ficance of the Interactt n~ 1'e . Reonendat1'no amsignals. Further research Is suggested. to letter style and etrn,'. , m.~nih ratlo are nade.G. 1. It 3 T,1,1128.
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Sing S..S ItKnihr ~oruTEEFCS FEttlf anal .. amn . etn RS rt.01

MES AN COO CF 111 O N-ORIAC EACN UA ? SZ NMLTR ICATADPROA UP

Conract 13 SO. 18317wsh, DOan T94 41,~ I X= £A1i Randall33 . USFAir Meri l A C oand .rihtPrattero FS.1

Jl19, 1pp, USAF Altro Medic.al abWright-patterici Ohio.

AP, Chi. (University of Rochester, Rochster, N.Y.).

iiTodeeni. h efetso ~~9tses3n co1or risi report deals with the relation of human body
detanslo te efect ofbrieitnss nd clor siz tomilitary aicrczff i'd equipment. "It contains

of- Illuination car perforlncli o cceilex Oarceftlual the necessary data and I. t ctional material to guide
nitor task, subjects' (9,12,4 in differenit ezpwronts) the designers of aircraft id associated flying equip-

tie., n,.Iiflod. -Chrle. clurses (in almost pui'O1J went In the proper use of anthropoeetry... The func-
viarsa task) Ini a LlI~k InAtrunant Trainer. Coniliticns tional am is fully described and the spatial requirea-

varid wre: ri~tnes.~..0lIc 10 fot-1ioet5; ments of his personal equipment are evaluated. Finally.
bolor--whts, retl, orsnwie-red, orae .ye ll, and the complete functional man is considerid in his air
1.o.lth of tak-wo to nour hootis. 2C11f!?mnce dat crew position and as an integral part of the functional
In dayiati,as froi a calculated perfect corse are aircraft."
Interpreted In relation to sircraft Instrumeont 1irhtln , T. G. 1.
for satisfactory visual perfnrrmnce at low photoO1c

948
Fetcher, E. S., Rapaport, ~.I., & Hal11,

944 J. F. THlE BIOPHYSICAL REQUIML..ENTS FORl
Wickens, b.0. ANl INTRaPREIATioN OF THlE DEVELOPMENT OF VENTILAT:D CLOT1ING. AF Tech. Pop. 5702,
A PERCEPTUAL SET 14 S-A TERMS. Contract AF 18(600) 78, May 1948, 6lpp. WADC. Aero Medical Labor-
ADO 6964 44, M=N TA 52-305, Sept. 1952, l7pp. 'UA Ar story, Dayton, Ohio.
WI1La. Wright-Patterson AEB, Chic. (Ohio State

University Research Foundation, Columbus, chic).

9148
This report attezpts to describe the efficacy of

-4, ani requirements for the deeiga and execution of van-

944 tilated clothisw Theoretical considerations and
This articlel Is a theoretical stady In which an at- pbial. formussla are presented. The results pertain

atempt Is made to "interpret-in 3.11 terms the development to (1) the clothing being vora In different am'bient

of perceptual biases of the sort wherein the subject ac- environmentst and, (2) the different temperatures of the

quires tendencies to respond to certain classes or di- venlating currents. General effects on different

mansions Of stimujli as Opposed to Others.' A hypothoti- body areas and extremities are considered.
cal experiment is presented, In Which a perceptual bias TG.R2

54.
Is developed, to respond to the dimension of color (as
Opposed to, e.9., shape) in a transfer situation. A
nuimber of experimentally testable predictions are made.
T. G. R 11

95.9

Hou ston. R.C. & Walker, R.Y. . THE EVALUATION ' AUDITORY
WARNING SIGNALS FOR AIRCRAFT. Contract W533 O3 AC 14.701.
Proi.-RDO 69. 16. Tech. Rep, 576?. June! 191:9. i4pp. USAF

945 Aae Medical Lob.. Wright-Patterson ArB. Ohio. (U n ive r
Wisiteci, J.W., REVIW OF T'HE LITERATURE ON sty of marylsnd, College Park, Mod.).
AERONAUTICAL CHART DEVELOPMENT "ID DESIGN
FOR USE UNDER RED LIGHTING. Contract No.
W33(038) ac-14559, RDO No0. 694-15, WADC
Tech. Rep. 52-306, July, 1952, 19 pp. VADO,
Air Research anid Development Command,

Neo ed ical Laborato , Wright-Patte'rson 949
AFego The effectiveness of klaxon hor.s. ditching bells,

And several pure tones as warning signals was determined/4 b tests conducted In specified levels of simlated cock.,
94~5 pit noise. Ss made equal loudness judgntnts for 1,050,

A brief review of research directed toward in-. 2,500, and 3,000 cps paired to the born and bell signals;-
provement of the design of aeronautical charts for une rade detection judgments of these signals In both steady
under red licght is presented, Map developmeant in this and intermittent form against four noise spectra of vary-
country' Is described and a tnbular comsparison marde of Ing Intensity; made detection judgments of these sigrals
deips elements (projection, color scale, general use presented through a ioudspeaker or earphones at several
of color for Information, elevation desIgstrs, type db levels against six db levels of each noise spectra
face and size, sytibols, radio data, and special color either with or without crash helmets. Tile results were
techniques) in British and Amrlian marps. Oraaniz's- evaluated statistically by variance and chi-square
tions In this country working on various aspects of the techniques.
problem are listed with notations as to their Ispecii'ic T. G. A 3
area -)f concurn.
T,1117.

946 apiasuf, W.E. STUDIES PERTAINING TO TiHE
946 DESIGN OF VISUAL DISPLAYS FOR AIRCRAFT

Brus, Alice M., & Damon, A. =Y MOVEMIENT INSTRUMENTS, COMPUTERS, MAPS, CHARTS,
Ill SIGHTING AS RELATED To DESIGN OF TURRIET TABLRS, AND GRAPHSt A REVIE OF LITERATURE.
SIGHTING PANELS. Contract 2-51-2-1386, AF Technical Rep. No* 5765o April, 1949,
Tach. Rep. No. 4990, Aug., 1943, 9 Jpp* 100 pp. USAF, Lk matere 0n"4

HeaduarersA41Tecnical Service command, Wright.Patterson AF 3- Daytn~ "Pio.

Wrgh ied MD.ton ho ton Univ.)1 I h911 T hin I ,) a% r o i'o u ' the t ,a' ta . re lr.'h -
To stualy the, proiablo Tath of' r),:avnt of a rnin. I 0n ei5 5 ap~ a"I' vlrin lnl'ft
mIht 'aare-'ents were taken f1 the arc of ad 'aIrc-.o f ('0 M in )81 e if 3 ('e 0 Illo 1n'v e no

roversnttc maae %1y 4.1 ya'oanomen wh'Ie follwn with anla ontn' an. oaa.a,t -1-k %nd nhva~ l o l ltnro,iro
their eyoi a norleS of nints at vriO 15 anlo3 frin aan vi1q1 n .'mi narr'nlon. xnls ,vasl~et research aaynec.

Ot'roctl', nbove t, diroct.z' bolw the b'aiv (n,) b dy foc lesSI n 'sr*1kee'm. Van 'aa sic.is s ro iev ito, ta,

nsovenont llitol). The ronilts Oro reLated to anvera~e (1) or ablo.' a' roeot'rch. (,,) eharnrcterlst 1,!a if hIrnn
b'iy~ nImro'rkntp a'f the nesu'~d "rator 'if the iuk.n vis!'sn %nAd iercont' n I' -mrt-nt t-~ the lea'n )f yIq a.l
Gilit antial ~lo' to the lesS n :"r 'a turret si'hrino iispla. (1) nr~1a0e I ''in the ien gn a' ini-r-a

,raphs.
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951
Christensen. J.Hl. IN-FLIGHT ACTIVITIES OF NAVICATORS IN THE ATUNTIC AND PACIFIC AREAS. AF
Tech Rep 5771. May 1949, 17pp. USAF Air Materiel Co 'd, Wright-Patterson AFB, Dayton.
Ohio.

The activities of navigators of the military Air Transport Service enoged in aid-lati-
tude flying in the Atlantic and Pacific areas are reported. Similarities betwe n the two
areas are noted. It is concluded that an inordinate axant of time is devoted to paper
work in both areas. and that effort aimed at reducing this amount by develogment of cooputers,
elimination of unrecessary recordings, and streamlining of work forms would be -.il retarded.
It is suggested that pilots of the Military Air Transport Service be trained in elementary
dead reckoning navigation and Loran so that one of then may relie e the navigator on extended
nissions. It is believed that the development of nore efficient celestial devices and of
simplified Loran will enhance the efficiency of the navigator in oid-latitude operations of
the Military Air Transport Service.
R 4

952
Warrick. N.J. EFFECTS OF MOTION RELATIONSHIPS ON SPEED
OF POSITIONING VISUAL INDICATORS BY ROTARY CCNTROL KNOBS.
Contract W33 C,1 AC 16011, Proj. RDO 694 24, Tech. Rep.
5812, July 1949. 16pp. 'SF Aero Medical Lab., Wright-
Patterson AFS, Ohio. 955

White, W. . THE E ECT OF DIAL DIA)MER ON
OCULAR MOVL?"--S AND SPEED AND ACCURACY OP

952 CHECK HEADING GROUPS OF SIMULATED EGIUE

"Four experiments are described inowh!ch Ss alter- INSTRUiaN1EN. -Tech. Rep. No. 5826, June, 1949.

nately adjusted two semicircular indicators by means of
rotary control knobs. The position of each indicator in Patrson AB,
respect to its control and the relationship between the
direction of movement of the controls and the direction
of movement of the corresponding indicator were varied."
Ss made 18 adjustments of each ind'catcr for a given
control-indicator arrangement or noticn-relationship com-
oination. Performance was measured in terms of response
time. Means, standard deviations, significance of dif-
ferences between means, and correlations between the
right and left indicator data are presented.
T. G. I.

955
To determine the effect of size of dial an check

reading performance, 24 subjects read three groups of 16
953 dials, varying in diameter from I to 2 3/4 inches, 'for
Ellson, D.G., & Wheeler, L. Jr. THE RANGE deviation of pointer alignment from a fixed referencel
EWRCT. AF Tech. Rep. 5813, May 1949, app. position. Eye novements were recorded by the corneal
A r Materiel nd, Wright-Patterson APB, reflection technique. Response time, errors, frequency

hio.--'Tnd-iana University). and duration of fixations are analyzed as a function of
dial size. The implications of the results for design
and grouping of instrunents are discussed.
T. G. I. R 9

953
This study vus designed to determine ubetber the o - -

range effect observed In tracking Is attributable to the - .9 ,
range of stimuli presented or to the absolute aguitud A . I C : 0 OF
of tbe Individual stimuli. Two giroups composing a total o e. ,
of 50 subjects vre required to track astiulus of 1, V . C
0.5, andO.25 nchesfortbefirstgoup, and1, 1.5, * .2 0 a
and 2 Inches for the second group uith the total tracking 9- E a
time consisting of 12 minutes per subject. Response en- <-- o Wo -- - o
pltudtea asure and nput cmpared vith output a-. ,,, .m
plitude. The results re presented and discuased In 06 c
terms of group differences as indicative of the relative 0 30 o

role of range vs.2itude of stimuli as deteminers of Q_ .C 0 .

range effect (I.e., the m-linesrity of operator re- 0 Q V I - 0 0€ C87
sponses in tracking). cc..- "0"0. -
T. G. R 7 .c.c u, CT,~~~- O, '02 w>e.u-,c

C .,- C ,.
}P .5 CE- O55

954 c-un
Rock, N.L. ANNOTATED BIBLIOGRAPHY ON VISUAL 0, -C ,-
PERFORMANCE AT LOI PHOTOPIC ILLUMINATTON Z 0 , , C a .-
LEVELS. A? Tech. Rep. No. 5822, May, 1949, 2 -. C o28
27 pp. USAF, Air Vateriel Ccmmand, Wright- 4, 4-

ratterson AFB,ytn O.(Unlv. of 2
Rochester.)* 3

- 5 . e n .- C V *um~:e -.- ou ,m ,8us a 4~ §.CI U g
O . ..-o.. € o-

U. 0a 0 - 3.2,

tan. 'a .. -*-0Q4 g8 .
.. c. 1 0 82,3-

951 a, no . n , - o
This report is st annotated bibliography on vie- 2

uat p.- formnce at lou photople Illuination levels. _ • >e u
The ro rencee are otegorized under the heading$ of: C a. H V X
t.aeral References, Visual Acuity, Vernier Acuity, c - .- -. F ,
AccoatIOdAtiOn, Convereence, Fusion, Adaptation, Speed a,:*~ t

of Vision, Visual Fields, Distance (Depth Stereoscopic c 1 . - 1
Vision), Form Discrimint!on, Notion DIGcrIlintlon, i. v 10 lo 1 : 00 2 '0
Contrast, Night Vision, and Practical-Field .udias. _ I
R149. .

a . 0 . *.. ,.

I l - 99 U. .o0 < . . - >.- o E -C O W



11am. J.L. Flows. Sormh C. & Wem. L.S. A IItH ZOO G.R . i W A c~~ AevA W SZ

14111 U o m-swm No=U 4M I h I A1 TO A m 3=10201 MY 2febh. Aep. Sip.
A1T 9 _2L1. EieracaM33 1 K ISZ"7 (mISS). iS,* Aqgo 200, 23 ip. iV, Alr aeio

Pro 6 MS IS. 1410 IMP. 5W. July1I lVS. lISP. UlftIbttwe 1111110

~g.~.mj~uL .io"Mfttrsm AM, Oki1 1 . ephlg e

9-a
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flWan s mesr bkei*dtTmt Man the Plate, .,!,ma f"' smWpa fte "10 - 700,M1la" -Mr fr,.s
foleI@ag priilpol cmllene altituft. Vibratids. be- with 0 iffemit ty~o of o*it!Vt M!.Wn !05

3owiry lure t ' a % wpmbngk. ~w~~.~ly(ce~iaisa. P'datar. r*Utfw, Carl.
F sres, and stio.. le soctimm tests ea e.ojr~ba. rata5bu). One inelw* eUln" '.mlacta Wae

doIom es dailatal. aind anstysis.-Iaeas die- 3scta.Sje accancy ameree ame assly_-4 2 ewser-
eesaei. Nhlults "Usale"dhic altill. da. ls, .16.0. 7W.44 Is tam af the dee!V1 of the ~Imt!". alregeel
til and e a 0 am too-wie. getetim I I *- lnaeavir. Mreamlea re ~a4
V11" stuiiks on 41atgoo. lees of slowp. awe 4a TX7.
an suaai.gih mca iimoois to"u coo lonriat.01

of the ~iiwi reaction lecern an mod..
T. a sSS(qwio.)

Jams. ILL. Mlilton. J. &Fitts. P.M. EYE FIXATIONS IF
AIRCRAFT PiILVS. 1. A AEVIEM U PRIOR EVE-NSV1in 5116l-
IES AM A SESC*fiftI OF A TENVI FOR VCMIK IM
mNWY. 010110171111 AM SE603M OF E FIXATIONS Kma-

S3ookdoj Wolf.. A- Teyloir. C.L, STWU IN IIW 10i361EV FLIWl. Projs. .00W. 28 & 6131.* Tack.
TAeMS=Wi MR WINIM T. fn~ Samoa wwp 5W. Sept. 196. ZI.P Is & W-L
UANV. AIP so. ep 3. 65,,Jaraw 18. Wrigh-tterc AI . 5.1..

fttlrool AP, D" n, hl*.JV.of Callf.)

92Thi report summrizes from the literatuare some of

visual tasks. and reviews one previous study in which

~ ur ~ ~ga a k at pilot's o"e move -anti were recorded during Instrucent
9WA~ swave (130 AMI MO tG flI ght. The ar Aratus and techiwuques to be employed In

min * e- 11111161 mi -, sillem- the present series of studies. the flight procedures.
ia~smpde and the methods used for analyzing the y.1 e-ovenent re-

1m ~ s~s m e* h f~her cords are described in detail.
~ wp a , =w T. 1. R 4.9

asn1 ims Owl OWK~tedamsti ~ ~ U~f~

whss aw" ~M1W" a.:. m ,inewwad7 963
oaAp~i'M & dmsaSt00 esa oiar time~ esee ~ reemv ta. n..LA.. Jones. N.E. & Fitts. P.M1. EYE FIXATIONS OF

in00ratam a el. sI AIRCRAFT PILOTS. i.FREQUENICY. DURATION, MSD SEQUENCE OF
FIXATIONS HEN FLYING THE USAF INSTIWENT LOW APPROACH

TAX&SYSTEM (nLAS). Prois. ROO 694. 28 & 694. 31. Tech. Rep.
5839. Oct. 191.9. 2Opp. USAF Acro Medical Lab.. Wright-

959 Patterson AFI. Ohio.

Fitts. P.M1. I& Simon. C.V. THE ARAMIGEiEII OF INSUMEIITSP
THE DISTANCE SKIWEEN IM5RUMERS. AM THE POSITION OF IN-
513311WN POINTERS AS orrEAINANTS OF PERFOBICE IN AN 963
EYEIAtII COSITIU1 TASK. contract V33 038 AC 19616. Frequency, duration. and sequence data were obtained
Pro]. RIM 691 31. Tech. Rep. 5832. Feb. 1952. 26p AM from analysis of the photographic records of eye fixa-

kAero 16L.h. Wright-Pitterson Aft. Ohio. tions of 4.0 USAF pilots each making two !anding ap-
proaches using standard II.AS procedure onder simulated/ instrument conditions. Means mod SOs were comptted for

95' the nuxber of fixations per mn. and length of fixation
In expermnt 1. the relative efficienY Of ten dif- on each 3f the baici flight instruments. Also, differ-/4 ~ ~~~~~~~~~frent pointer-position patterns was studied using S's enebewnmancrltis.ndtrisfo

performaence in a continuous dual-pursuit task as the cri Ie..gth of fixation on the four najor instruments and for
terlon of effectiveness. The on-target scores were eval- numeber of fixations for all instruments for the four re-
useted mainly by analysis of variance technique. In 11. cording periods were computed. The relation between fre-
the 9 and 12 o'clock pointer positions for both vertical queincy and durat ion of use and between flying experience
and horizontal separations were studied nore extensively, and these two factors were obtained.
Differences bestween man scores for the three successive T. 1. R 3
five-day periods were exmined statistically by t. In
I II. the effect on performance of the 4lstance between
Instruments was studied. nean performance scores as a
function of tie experlmental variables were evaluated 964
statistically by t and corrslation techniqtues. Ellion, D.G.. Hill. if. & Craig, D.P1. THE INTERACTION OF
T. G. I. N 16 RESPONSES TO STEP FUNCTION STIMUuL: It. EQUAL OPPOSED

STEPS OF VARYING MPLITUDE. Contract W133 038 AC 13968.
Tech. PRep. 5911, Aug. 1949. 15pp. USAFAeroMedm~ical
11k. Wright-Patterson AFS. Ohio. (Indiana University.

960BloigoId)

Ellson. 0.G. r, Wheeler. L..* Jr. R-SOCE IN T14E HUMAN Bloign.Id)
OPERATOR. Contract 5133 038 AC 13968. Proj. ROO 649 39.
Tech. Rep. 5834. April 1951. 30PP- tiL~~i.g Mod
ak., Wright-Patterson API. Ohio. (Indin Unvrsity,
Bloomington. Ind.).

"Research reported here was designed to provide in-
formation on the linearity of operator performance in a
direct tracking situation by determining the extent to

960 which the responses of the operator-apparatus combination
To determine whether the humor, o~erator In a sne to superimposed Inputs conform to the responses of a

weva transmission situation is subject .o resonance ef- linear system to such Inputs. :s tracked a spot which
fects as input frequencies Increase. 22 Ss were presented made. step-function movements away from and back to a
a sinusoidal trackir.g task In which the linear components center position. Four different'amplitudes of displace-
of sine wave trains of varying fret.;enclez occurred as rent were used. The tire interval between members of
horizontal pointer movements. S tracked the Input Point- each pair of .ppostd steps was varied so that both un-

er (0.5 to 5.0 cps) with a second pointer using only ver- complicated reii.nsgs to single step's and overlapped re-.
tical movements Of the lower right arm. Continuous re- sponses wore ob:alned." o-ean predicted and cbtainee re-
cords of S's tracking movements and of action potentiall sponse tines and affpli."es for each displacenent at each
from the forearm were obtained. Data were used only for Interval were ev~luated by I.
the range of frequencies within wltich S maintainld syn- T. G. 1. R I I
chronism with the frequescy of the input signal - 360
degrees. Mean difference s between Input and output am.l
plitudes. man octio.n Potentials, and mean phase shifts
were evaluated. T. G. I. R 8 li.100



Craig. 9.1. ECT OF AMPLTUDE SAW U SUA111TiIO W E- :2 0 us- - -ZI

iIT sTEP F riUUISA WN . Contract V33 038 a wev -0 5 Z
AC 13561. Ted.. Rep. 5913. Sept. 1%95. 130Pg. JABLAtn 'S wc 0.

iANU LIA*. Vright-Pterson AM3. Ohio. (Indiana ni- Ili 2~.- )p8
Varsity. loocingtoon. as,)~ 'S- -

Ttis pwpresets an analysis of the respionse 40....ec
ration data obtained from two groups of 25 Ss tracking a .20 rec-1q-2
point whch -ed with step' function displacausnis of 48 - . u u -- -. ;
varying amplitudes* 1. 1/2. !/4. in. and 1. 1 1/2. 2 in. -. Ec,....ug -Z -0. .
Response duration (suqsressed as Peak Tim) was measured 6*=gafc C-t.
from thme stimulus displacemnt to the initial pealk of -:2 2 - 0
the r so PWDvnt. means and standard deviations c ~ c. ~ 4
were compaed by t for the two groups, An hypotheSIS ; j. **~g 

2 z,
concerned with the non-l~neer relationship between dis- vs

picand response tim Is outlined and discussed. .2X -
T. G 1. 4,- 31 *C

ze= -0.

c-0 -~a=@

VapaW., Smith, -W.A. DESiONl OF, 193- . I i'
TNUNW DIALS FOR UAIIXN 111013mmIT: III E. si z :j : 5,9 Ca
SonE DATA 09 TE DIFFICULT! OF WIh1TITATMV '0 --.-- :
RDDING in DIFFTEM TPARTS OF A DIAL. a. 1 O - - oc :-a g ;..- n--.-
Coatrect 33-O31-ec-14480, A? Tech. Rep. -. 5; 11_
5914, Part 3. Nlay., 2950.14 pp. UwiP ac -c-

MaerelConed, Writ~bt-Pattezvon APB, I. Z: j_% ~ ;
Wt7sui. incetonU~hsi) 0

C C s, 0U-4..Ic C c:B.
t Z '0-jea

I."49"a'o

To explore the relative. diffloul14 of cusnt ltattve -2--
scale readin3 or. different pcortims or sect-" of a -' vs

dial, ersr data was rttharea from two omperenta 0. .r..i
inmvln, 28 sah,'ects sn1 15 tyWe of 4ials, varlei I * a cc cc..!;

eto talernce a scale units. Imrore ada. mr 9 "t X c -: 2 N
s.iflel s to local or large ani 9astecatlc ant are _- - 0
*isninet for eacht portion of the dial where tbaer occur. 3 i 4 0V
The relation Of erra t-1 SCSle rang. and units Is
3lso discussed.
.,I,I6.

970
Chaaths, P.O. A COMPARISON OF THE VISUAL
ANID AUDITORY SENSES AS POSSfILE CIINWII

967 FORl COMMWICATION. A? Tech. Rep. No. 5019,
lAppaif, W.S., & Smith, W.N. DESIGN OF INKY. 1950. 28B pp. USAF, AIx Naterie0
IN3THMOXET DIALS FOR XNUM,LEIBILITYl mid W37 r ih revso Va.)Dyt9,Oho
PART 4. DIAL GRADUATION, SCALE RANGE AND U.ofV )
DIAL SIZE AS FACTORS AFECTING 79E SPEED
AND ACCURACY OF SCALE RFADING. Tech. Rep.
No. 5014, Part 4, Feb., 1950, 22 pp.
1156, uitr Materiel Comand.l Wrght-Pattermon
AIB, Dkjton, O o.

970

967 This report presents a revlew of the literature rele-
To inwetiaste the effet Of ge Ali design fact- vant "to a research Program comparing the relative eff I-

ore cc reaing perfosmnodtt twenty subjecta readL at 28 ciency of the visual and auditory senses for coamunica.
incibeo fifty dials (white cn black) which varied. in tion purposes. The 139 references are distributed as
size (2.8 and 1.4 Inches), scale valuee (froct 0 to 5Q., follows: vision, 84.; audition, 4.5; comparison of the two
100, 200, 400, or 600 mnits), snd spacing of grdu- senses, 4; sensory interaction, 3; additional, 3.
tion marks (10', 5at 2's end unite). Reading ers A 139
are class ifiled as local or large end systematic and
&"e presented with reading times. Discussion focusse
attention on the direction of these data in terna of
the des ign factors; ispsitiadee of errors ae also

analzed.972
T,G,I,Rtl7. Brown, C.W,, Chiselli, E.E., Jarret. R.F., Miniwn, E.ll.. C

et al. MAGNITUDE OF FORCES WHIICH MAY SE APPLIED BY THE
PRONE PILOT To AIRCRAFT CONTROL. DEVICES. 3. FOOT CON-
TROLS . Tech. Rep. 5955, R#b. 1950, lOPP. USEA Aro He.

Waerrick, N.J. EFFECT OF TRANSMISSION.TYPE CONTRO.LAG LALk.Wih-atro .Oi. (nvriyo

ON TRACKING ACCURACY. Proj. RO 694 39, Tech. Rep. 5916, California. Berkeley. Calif.).

Sept. 191.9, $~PP. USA AaMLG&ULjk., Wright-
Patterson AF1S Ohio.

98This study investigated the relationship between 972 This study determined the forces which nay be applied

tracking accuracy and temporal lag between control and by extension of the foot from each of five Initial posi-
resultant indicator notion for a sinple compensatory pur- tions: when the foot Is placed at right angles to the
suit tracking task. Ss ware 25 males; the task wes "to axis of the lower leg, and when it Is placed at angles
mintain an Indicator pointer on center In such a manner of 10 and 20 degrees on either side of the right angle
55 to compensat , for what otherwise would be a complex position. Leg extension was constraindbreuig
oscillatory motion of the pointer"; the delay Intervals the Ss to kneel with the sole of the foot against a pres-
were 0, 40, 80, 160. and 320 inset. Each S performed the sure plate and the knee touching a vertical block. Ss

task under each tine lag for a 30-sef. period. Tine-on, were 27 male studeaits (25 with pilot expariencs); right
target was the measure of performance. Mleans. standard and left foot determinations were Counterbalanced.
deviations. and standard error of the means of these Means, standard deviations, reliability coefficients, and

scores were presented tabularly and graptically. An coefficients of variation for all positions, and cstr-
hypothesis Is examined to describe the relationship be- relations between height, weight, and ankle-strength
tween log tire-on-target and control lag, were conputed.
T. G. 1. At I III . lot T. G. 1.
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973 976
Iree C ,.W.. Chselli. I.E.. Jarrett. A.F.. Kiniun. E.V.. Norton, 0.1. AN i]L IS OF EIWR3 NUI ON
at ai. COKPARISI OF AiRCUT CINTROLS FO PROE AM A SCHIATC tIT DIS LAY. Contract No. =3-
SEATED POSTION iN 111PE-DINENISlL PURSUIT TASK. Con- 036-.c-1M30, 1.O. No. 694-19, A? Tacit. Rep.
tract VJ3 038 AC 15". PIoj. UO 65 17. Tack. PeP. 5060. Oct. 1349. 14pp. US ,A k gsterel
5956. Hrch ]so. lopp. 1 . Wright- Comend, rligt-Pattorson APB, Day--ona-" -.
Patterson AMS. Ohio. (Univrsity'of California. -% verlty of Washintom)

erle.Caif.).

976
To study the relation between various factors of a

polar-coordinate display design and accurocy .f perform-
ance. analysis Is made of *rwr data-from a previous
study (see 977) derein subjects ;are presented by pro-
jection technique with schematic abstraction of a PPI
display and reouired to read azimuth and range location

93 of single targets. Two types of errrs are defined and
This study evaluated pursuit task performnce as a interpreted as functions of display size and target

function of three kinds of controls-cperted from the location.
seated or prone positions. Ss were III students divided T. G. I. R I
into four groups: conventional stick and rudder controls
seated, California three-dimensional hand controls seated
and prone, and Amptsmnn three-dimensional hand controls
pronoe. Each S made 35 four-minute runs of placing the
plane "on target" (within scoring tolerance in all three 977

dimsions). Performance was measured in term of time Norton, G.P., ACCURACY OF READING TARGET LOCATION AM

on target (percent of total time) for each dimension of SIZE OF SCHI(ATIC FPi DISPLAY. Contract No. i63 03iac
t 15230. E.O. No. 69' 19. AF Tech. Rep. 5961. Oct. i19.- ~~~~~cntral. Performnce differences were examined as a 41pp. USAF, A.r Ltre mnVigtPtesnA

function of both the controls and the physical charac- y USA. ivsersity of ih tPts A
teristics of the Ss. y of Washngton).

T. G. R6

977
To study sone factors inflvencing the reading of -

radar-typc/;nformation. 180 schematic polar-coordinate
974 R.I. AN N YSIS OF T TYPES IF ERRORS MADE BY displays (PPI), each containing a single target, were
NOuCS IN INTERPRETING AZIMUTH IWDICATOUS HLrN pH gA presented by projection technique to 240 subjects d4b
NS AE ALhINISTERED VPSIALLY. Contract T 3 036 A estimated target location to the nearest mile and degree.

15230. Proj. lD0 6i 19. Tech. Rep. 5956. Oct. 1949. Factors varied were: size (3 to 7 inches). nmber of

19pp. F A i Lab. . Wright-Patterscl AFS, radii (10% 20), exposure time (3. 5, or 15 seconds).
Ohio. (Psychology Dpt., University of Washington. and order of reading (miles first or degrees first). TheSeattl ( yash.). number of correct responses are presented,nd the rela-

tive effects of the variables on reading accuracy are
discussed. Design recommendations are included.
T. G. I. A 7

978
Horton. G.P. TARGET SHAPE AND ACCURACY 01
A SCHEMATIC PPI 1ZPPAY. Contract W33-038-

974 ac-1523-., E.. 694-iv, A? Tech. Rep. 5962.
This study analyzed the types of errors made when two Oct. 1949. 9pp. USA?, Air Materiel Command,

types of verbal heading Instructions w.re given to Wright-Patterson APB, Daytoni--" Eo-. TURi.
novices as they-utilized certain kinds of direction In- of Washington).
dicators in maneuvering an azimuth ground trainer. A
total of 256 Ss were tested; instructions were of the
form "turn right(left)--degrees" or "turn to--degrees";
indicators were atationary dial (two kinds of scales) or
moving dial with fixed lubber lines; heading commands
were short turns (5 or 10 degrees) or long turns (" to 978
165 degrees). Performance measures Include: corrected, To investigate factors inflencing accuracy of esti-
direction, heading, and reversal errors: reaction time; mating target information from e polar coordinate system,
pedal movements; and pursuit-meter score. T-values were 10 schematic PPI displays, each containing a single
computed for performance scores as a function of type target (either a circle, ellipse, or an arc) were ob-
of instruction and heading command. served by 30 subjects; range and azimuth locations were
T. I. R 2 read to the nearest mile and degree. The number of cor-

rect responses are analyzed and interpreted as a function
of shape of target and method of reading, e.g., range
first or azimuth first.

975 T. I. R 5
Loucks, R.B. AIN EPF.RI.METAL STUDY OF THE EFFECTIVENESS
WITH WHICH NVICES CAN INTERPRET A LOALIZER-GLIDEPATH
APPROACH INDICATOR. Contract W33 038 AC 15230, USAF TR
5959, Oct. 1949, l4pp. USAF Aaro Medical Lab4, Wright- 979
Patterson AF, Ohio. (Department of Psychology, Univer- Loucks, i.B. AN EXPFIMEAL COMPARISON CP
sity of Washingtong Seattle, Wash.). THE RELATrIE EPPECTIV R WITH WHICH T

TYPES OF MAP READING PROCDURES CAN =3 UTIL-
IZD Hi NOVICES. Contract No. 133-038-ao-
15230, E.G. 694-19, AP Tech. Rep.; 5963,
Oct. 1949. 9pp. US&, Air Materiel Commnd,
Wright-Patterson APl, Day-t6n-, =o. Uiv
of Washington)

975To study movement compatibility of display and 9-,

control rolations or. a sp*4fic aircraft instrument 70 inveaticte the reltive effectivenees of to

(Localizer-Glidepath Approach Indicator), two groups cnrninstrwnedjre s u (1 ro d a
of novices (68,69) were given a series of test periods trsinern I nstr fLed oit,, rUP () second (11)

on one of two forms of the Indicators 1) movement of r tod the .n so that 1'tiht stntiono vere succers-
needle opposite to that of control stick, and 2) rkve- ival, oriented with none f trainer as it assuwd the
ment of reedle same as that of control stick. Per- co-Xveoondin7 b.aina, Errors in heading, direction,
forman-s scores are given as number of seconds the needles c and ,i5 arb analy.ed for difeorences be-
were not centered. Learnino ctrvss are compared for the rven thn thodo.
two groups for the most fsvorable movement relation. A
proposed design for an indicator is included. A
G. I. R 4

III - 102
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Z .!,PIs.3od. A.. ItIgs. D.& Dsga, . Z. ]PAIT-

-OGNAPS IADAR TRACKING: POINT C3N11TLRlTMGBEX.
~ '.1 3~' ?IRIDSU1TS. Contract 9334.38-oc-2561, 3.0.

gi 694-30, AV Tech. Bep. ,5969, Sept. 1949.
3lpp. =W. Asro Nedlial L~aboratory. Dayton,
Ohio.

3C.7.L an To study the acrc of traek~ng a spot sisnal.
W ~ I sea ffu=-Ion of tme method of controlling the cr,

A. Z. 5 opersas ounterei the 61"1 With a single poJint
a e.eor cotrolleA by a yocgse* eyetou of levers

*for sas raw, a.-d by Thsew twrag tedI'pa for
others. ;Otbar variablee were: lever a*dsction ratice

Now~ . ~ . *a21,ii 611)o ha.-rest earsa no eoad-rot.-t
05322 tins limitatiums (2,4e,6 secands). uconecv scres

9 0 - 9 (sanseand staodard deviation In 6ecirl 'suctIn
-5 E-j of anac)e analyzeadInterpeted In ten of

&.*- a.Zf desirable lond control for acczste csttarin1 TY?"a
050 of ersor are discsse.

a, c-O 0 3. a 9

'a -- 3 *e Jonss 3. 3., lton, J1. L.. F itts, P. M.
U. ;-i- EME FIXATIONS OF AINCIUIPT PILOTS, IV: FfilE-

C6 iCv JE0QU Y. DURA2T0:l, AND SIQUET OF ?IXATIONS
24a -- oas DURIh'ROITM INST-RUMENT FLIGH!. B.0. Nos.
M3 2 -1 694-28 & E94-31, AF ?*ch. Repi 5979, AIerch

aa ~U 52950, 30ppi.ZADC Aero Medical Laborstorj,

L -wi X.2 Datn O
0 - 0L v".41

tft 263 0 To investisate eye cnveants ade by a ailot .iurvn.

M S 0 02Instriaset fliht. 36 urmy pilts. experie e re' n
a a.a cm. c I cfroX T0o to 500, hours, eale five specific nee-aes
*~j ec ug. -fr.luentlY perfained on routie flihtsas a. aht

3 'sftghic reocrilnE was seas of their eye mnyements * Fre.
o. 0. quecac. duration, Bitt se-uencs of eye fbtqm are

2 81. anslyosil aril sye ivasst link values are deternei.
Discussion Mlate. these val',ee to ,the arrancefstet of
the Inxtrument paeal.
T,1,R15.

981
Fitts, P. M., Jones, 3. B., & Milton, J. L.
E-YE IPIYAT-10N3 OF AIRCRAFT PTLOTS. 1113

FiirQUEXCY, DURATIONi, AND SEQUENCE PIXATIONS 95
WFESW FLYING AIR 701589 GROUND-CONTROLLED AP- ':.lson, D.C.. & Coppook, R. FZTIRWE ANALYSIS
PROACH SYSTE (GCA). B.0. Nos. 694-28 & OF THE3 W3YCIHOL4GICAL RANGE EFFECT. Contract
694-31, A? Tech. Rep. 5967, Feb. 1950, l9pp. 33-383-ac-i3968, X.O. 694-39, AIR Tech. Rep.
WA)C, Aero Medical Laboratory, Dayton, Ohio 6012, Aug. 1951, 5;'P. Asr! Medical tab..

WADC, ARMD, Wrght-PWatrsonINW.Uhlo. (In-
dians UniveritY).

981
To !nvoetlgatit a pilot . eye mye-sent. dunT In-

stms-nent flight, 40 V4 -pilot* of varying ars'unts of
fluing experience mae. tw', apprnoches for a lactic" Irn +-his tull o i'% rho , effect cc ang in c-
555107 Ornunl C~ntral Approach (0.A) prs>ced'ree under !r, rn ate~ Is mde to assers a poediected 7ropartlon-
elniated instrwrent cinditqons. Eye 'mwe-ents were alt. te-ro aspwve and lnnut envlit'.s bypctheei~ed.
recorded Photo;;r%9hlcalLv. Freuency, dtratl~n. and. to oc'a. ucino L'~lsa.l ebi~hl
sequence of eye firtior-s are amly,.ed -151 eye psoa'.Cflt ccmstr-it. TIur-eo .c tot'slll-t 60 e',bietta were -e
link value anre determinel. The diecarssinn relate to ster in7%t" of 0.5, 1.0, anrl1 .5 in.
these volues to iptir=i instrurcant cnl arranv'e~ent. r-C)titue utit ea*a. subliect tyn.cdn3 on3,- on* lmrat af,51-'
T.r,R4. t..ee. ;nen response tines were recc.sted. and analyzed.

The doe-ee of rarlation occ'ninC Lo earl;' %-A late trials
is eval'.ated -In tenr of Its inp1ia~tton for predaicte
roponiC-fl7.t !ropontionslt? and U-e conesa uent M.Cnl-

9612 tuce of' rqr_..o ,frect.
Jenkins, W.L., Mass, L.O. & Rigler. 0s. INFLUENCE OF~ T. I. R 5
FRICTION 1'I MAKING SETTINGS ON LINEAR SCALE. Contract
Wi33 038 AC 22561, Proj. 3o0 694 30. Tech. Rep. 5968.

Patterson AFS, Ohio. t~ehighUnisty, Bethlehem. Rocko M.L. VISUAL PIROANCE AS A FUNCTION
Penn.). OF LOW WNOTOPIC NIUTWW LiVES. Contract

-1133438-&0-16317, N.0. 694-41t A? Tech. Rep.

-0vid.Wright-Pa ttac'eon AND n' oi7D 0.
(Uer sity of Roches ter) ')

92This study Investigated the effect arm linear scale0 94 To Inveetilpte perforranca under low photopic
setting performance of artificially equalizing the fric' bril.tness levels, four visual tasks (.5sma'sent of the
tio at all pointer-movement knob-turn ratios and of itsller-tyer filure, absolute threshold for rww-e-ent,
varying the frictio at the previously found optimal depth perceotion, sl:%-ple addition) were stuiiied under
ratio. Four Ss matched the position of a lighted Insert ri brigtneas levels randlnlg frri .W,, to 1.0 f-vt.
In a biack bakelite scale with a pointer controlled by a lamberts. performance score (speed and errors) are
rotary knob, 2 3/!4 In. diameter. The equalized friction analyzed and Interpreted as a function if illunination
condition required a pull of 300 grams; for the optimal and task difficulty. Reccvrsendations 'Ire rado 1Pr
ratio, pulls of 100, 400, 700. 1,000, and 1.300 gr&As leveli of illulntIo perm!'ttli mxu~m nerfornnnco
were tested. Mean total time (travel plus final adjust. while mtntalninq dark adartation.
ment) and mesan total potential (forearm action potent i' T,G.R75.
for total time) were the basis for coarson of t he c..
era'. conditions.
T. G. R I
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98, 9,3.
White. W.J. THE EFFECT OF POINTER DESGN AN POINTER nilem, L. Jones, .&,L-& n eta P.m.
AueNNMTu POSIIO ONa 6 E SPEED AM ACCURACY OF READING MI UTIOKS OF AIINCFM M023. T. "it-
COips W SImAnTEmik D in s NTNUETs. contract w33 iincr WRA X, AND :3vQiicZ O FMZT93
038 AC 15927. Proj. RO &A 27. -Tech. Pep. 6014. July sE AtniG suac2m GiamU mRm
1551.* 17wp. SE ueId cltb rigmz-Patterson IIITINT AND vniiiii, nL168 CODTIO=.
hIS. Oho A1F Tech. 11eP. No. 6028, Aug., 3950, 33 pp.

OUP, 4k Materiel Cnind- Aiire Nedlicel
Z4100PatosY7 =gF~erjIIDv.. Ws'lgat-

9857 PiSttersea AIPB, Daitoit, Obio.
'Three experemeps-were conducied: I determined the

effect of pointer design on speed and accioracy of check
reading a group of 16 simulated engine instrusonts with
huorizontal pointer alignnt. Ss check read the panel
and indicated aiignmtn or misalignment by a handl-held'
toggle'switch. Five pointikr wadi ficat ions were examined
in relation to response time and errors. I! determined
the effect of pointer alignment position on qualitative 991

'Srioding in terms of comarative speed and sccuracy of To investigate a pilot's eye noven~s during Instru-
reading and responding. 5 corrected the appropriate cent flIight. 10 USAF pi lots with varied hours of f lying
switch. The 9' 12. 3, and-6 o'clock positions were eval- experience naile one flight during which eye movements
uated in terms of exposare tine and as in 1. 1ll re- were photographed for straight and level flight and
quired S to check read the panel of instrumc..ts aligned standard rate turns performed under simulated instrument
as In It and Indicate :ame by a hand-held toggle switch; conditions. 'adnd take-of fs and landings Performed under
evaluation -%. as In 1. T. Q. 1. R 6 contact conditions. Frequency. Auretion, and sequence

of eye fixations are summarized and eye movmnt link
Val ues determined for each of the maneuvers. Discussion
relates these data to optimum arrangement of instruments

968 on a panel.
Simon. C.W. INSTRIREMT1-CONTAOL CONFIGURATIONS AFFECTING T. 1. R 5
PERFORMtANCE IN A COMPENSATORY PURSUIT TASK. Contract 1E33

- 038 AC 19616, Proj. ROG 661 3. Teth. Rep. 6015. Feb.
1952. 40O p. USAF Lm dal Lab., Wright-Patterson
AiS. Ohio. (PAtioch College, Yellow Springs. Ohio).

98892
The first two stujdies of the five reported were do- Chalers, E.L., Goldstein,. M.. & Kappatsf.

signed to discover the effect on task performance whuen C3s. THE EFF9CT OF ILLUMINATION ON DIAL
the zero position for a moving pointer is located in ;ZADING. Contract go. W33-OS-ac-14480,
each of the 'four cardinal positions with the control I.- Z.O. No. 694-.15, A? Tech. Rep. No. 601L.
cated below the dial. In the first, a knob control 2 1,, Aug. 1950, 2 5pp. .USAP9 W Materil C~ d
in. dimter was used; in the second. a 12'in. lever -.as Aero Med. Lab., Engineering Div.-, Wright-
used in the conventionel upright poiieon. in the third Patterson APB, Dayton, Ohio. (Princeton U1.)
and fourth, the position and location of the lever cow-
trol was shifted to determine wh'ether a corresponding
shift occurred In performance on each of the pointer
positions. The fifth combined all of the varikions of
the first four. S's task was to keep a constantly moving
pointer on a designated spot by a continuous adjustment
of a control; mean ti-me-on-target scores and subjective
preferences were given. T. G. I. R I5

T explore *,rmre aspects *3f dial readinq perfo-i. A
989 once under ',,v level ilumLnAtion, et-hlt sub~octs

Gardner, J.F. DIRECTION OF POINTER MOTION IN RELATION real dials (var*,ed In difficulty ansd size) a IsndIolt
TO MIOVEMIENT OF FLIGHT CONTPOLS. CROSS-POINTER TYPE IN- rin; a oili (varied In sizo anti concras-, diroctlin)
STRUJMENT. Proj. ADO 654 i9, Tech. Rep. 6016. June 1950. under br:-'htnoss levels rOnurln' frn '.o GY, to 2.7
20pp. USAF egro Medical La.. Wright-Patterson APS. f-t-la-.berta. -1d, ouloects detesninod atib.,ecti7oly

TiEr,%rr of interpolstlsan, -ros orrs)rs, anI roadin,' tlimes
are intarnpreted as as function "f il-tril-Aton and task

969 diffrlcnlc:% Vari'mYs 'anithodn f-,r detennlr'.'u a zlntrsrz
To determine the optimal relationship between poir'ter s5i3.dct1r": 1-9701 'st 11Unnation In oractIoq1 fit-

moviment and control movement for a cross-pointer ypa tati naB are discussedl.
Ins trument with a vertical and horizontal needle, 4.E ure- GI 2>
flight cadets were given a two-d.nensional pursuit task

exectedwitha sngl stit's in a closed cockpit. Four
com~binat ions of movement rel itionships were tested: ver-
tical and horizontal pointert, having direct relationships
to aircraft motions, having Indirect relationships. ver-
tical direct and horizontal indirect, vice versa. Per- 993
formance was measured In terms of tlIeon-center scores, Blockley, 'N.V., & Lysuan, i. STUDIES OF
vertical, horizontal, and both pointer tines. Differ- HUI.A? TOLERANCE FOR E.(TRESIE HEAT. III.
ences in mean performance scores under the motion reis- M4ENTAL PERFORMANCE UNDER HEAT STRESS AS
tonships were examined for the series of trials: 1-12 INDICATED BY ADDITION AND N"I1BEI CHECKING

Sof above relationships), 13-24(reve rsal of 1-12), TaSI'. Contract No. W33.038-no-1; 504, AF
25-28(unannounced return to 1-12 condition). T. G. 1. Rll Tech. Rep. No. 6022, Oct. Isbv 5"pp. I(ZAF,Air Matee Command, Aero Moed. Lao., En~i-

nearing Div., Wright-Patterson AFS, Dayton,
990 ho. (U. of Calif.)

Eckstrand, G.A. RESPCIEE pRACTICE AS A FACTOR IN TRANSFEI
OF TRAINING. Contract W33 038 AC 15927, AF T11 6017,
July 1950s llpp, 1JIAF Acre Medical Lab,# Wright-Patter-
son API, Chic. (Mial University, Oxford , Chio).

990 993
This in~vestigatiorn is relevant to the problem of To Invetigpte the effects of extrmely hot anviros-

simulation in training, and particularly to what ex- sent@ an the perfose of gpar anA geaci mantal
tent the training of specific motor reaponset to "train- tasks, 0 youing son wetrex azps to air at teglitue
Ing" itimuli will be an adequate substitute for train- of 160, 200, a"i 250 A a vapouar preeeure of 20* s
in, of such responies to 'operational" stimuli. The Ig. The Auratios of ezpoeure depended an the beat
training task consisted of pressing the proper key whien tolaseise of the aiabject. The rectal taepeature,
a particular one of four letters appeared In an aper- velOtAi arerage akin tempaturs, heart sate, and
ture. Niviaer of training trials for three esperinoental mntal tast a$owes are omfred a functios of tim
groups and a control group (students) ranged from 0 to andA air teepesature. The phystologicl inaanrea ane
64. The test for transfer was learning key-depression corsrelated with the mantel teat soore and the tole a
to color stimuli. Results include times required to 1i~t.
perform tlie training trials, anid the test trials, and T,G,R9.
errors (striking a wrong key).
T.G. R 7
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0Grether. W.F. A OUAL COWgENSATOty PURSUIT APPARATUS FOft
C 3,l~ Rep . 6036, Sept. 1950, 7p;.UA- e~dca p.

1: 2 0 C Wright-Patterson AFB- Ohio.

.. 0 Ou -. "A description is presented of a Dual Compensatoryo e . -eo-- P.ursuit Apparatus which has ptnilusefulness for*;C- meas4re:*nt of psychomotor ability. for measurement of-. 0c8u 2  
- environmental Influences upon human performance, and for

- .. . - ~general research on human visuo--motor skills in relationc:1I -Sec .. to equipment design. The apparatus is very flexibleC. with respect to the types of control movements by which
A,. 0o -x a= it is operated. the location and nature of the visual

X 2. o- T display which is controlled, and the difficulty of the£S~. a-eo- .0 a .c C- task. Experience with the apparatus has shown that itUO~ has high reliability as a test and that the n'echanisr,

'Z !; hassatisfactory stability and durability."

995 999995key J.V,&Lmn . ~TDE F.enklins. W.L., Nas, L.O. & Olson, H.W. THE 'NFLUENCE OFHrAIJ.N TOLERAWCE FOR aTBZRE BEAT. IV-' INERTIA IN 11AIMING SETTINGS ON A LINEAR SCALE. Contract
n1YalltO PERtO VANCE 01F PILOTS AS 1110- 1133 038 AC 22%61, Proj. ROO 69!. 31, Tech. Rep. 6038, Nov.
CATMG By A TASK ,I11ULATING AIRCRAFT INSTRO.. 1950. l7ipp. ISFAro Medical &Ak., Wright-Patterson
iENT PLIGHT. Contract No. W33-038-so 14504, AFS. Ohio. (LehighlUnversity, Bethlehem, Penn.).
E.O. No. 696-69, AF Tech. Reop. No. 6521,
May 1951, 45pp. 3WADO, Aero Medical Labor-
atory, Dayton, Ohio99

999The affects on making linear scale tettings of in-
rtia alone and in interaction with backlash, friction,
friction and pointer-movement knob-turn ratio, friction995 - and knob diaieter under normal tolerance, and friction

To evaluate the effects of extremtely hot environments and knob diamflcr ur.der severe tolerance were investi-on pil1ot performance, four experienced pilots flew a gsttsd. Eloht Ss were used; their task was to' match thepreset course in a Link Trainer in a"bient temperatures position of lighted Insert in a hi.,.:i bakelite scaleof 80. 160. 200 and 235-F at 0.8 inches Hg. The results wth a pointe, controlled by a rotary knob. Mean totalare analyzed 0ith respect to the duration of absolute timne (travel pl.,s final adjustment) and mean action po-tolerance (by previously determined criteria), the tential (active forearm potential during travel and ad-weighted average skin temperature, rectal temperature, justment) were obtained and compared for the severalheart rate, weight loss, and subjective symptoms of heat conditions.
st ress. T. G. Rt 2
T. G. R 5

996 10Coossell, S.C. SOME VARIABLES AFFECTING 10
INSTRUMI2T READING. Z.O. No. 694-27p A? Spragg, S.D.S. & Rockc, M.L. DIAL READI:-O

Tech Re. No 604, Ag.,1950 11pp.PERPORMAICE AS RELATED TO ILLUVINATION
USA?, Air Materiel Command, Aero MedicalVAIB SII REU S TN ML DA .Laborat-ory, wrrrgnt-Yattralron APB. Dayton, Contract W3-038-se-18317, 9.0. 694-41# AP

Ohio.Tech. Rep. 6040, Nov., 1950, 8pp. WADC,Ohio.Aaeo Medical Laboratory, Dayton, 0 10i
CUniversity of Rochester) 1

100
T,) to, es.Jno the inflitence of mode of Indici.tin To study the effoct if alzo urion dial roadWn Per.on hc" remiin, a roun nf instrrvi'nts, and to Inves- firanrce un~der low photopic Ill'ralnat!on, ton oubjects

l ,. roato btwoon the nu)nber of digits Dre- read fifty dials (1.4 Inchi, scale, 100 x 1) ait five
qcnte i qni orinor ronIin~ , .erforssnce, two experinonte bri-hitnoss levela vi-an' fro, 0.0, ' to 1.0 foct-ls..,.were uct' rrol- (1) Three panels of indicatOrs iro brts. Ferforrcnce ecires (speed and error) arc dis-tn' !n- n,!l 0nr, ..otIn' dill, ConInters) were checked e'itod as at functio n of illurtirysti 'n rind are conparter I I f'qn levint Ione in al fgmnt ror wat refer-t * ro, a etudv lsriv identlonl condttor

trrcro'.n- tlnioend derros ar comre~rd. b.t ,Bing as dial .1ize of' .I Irhes with a 10 x 1C

1*03.11'tti I-n in a counter instranarit; tine nd 7,G.R;.
01 Mir ,:riijr tre trs~ci he discurssion relates thesere It , ntrn . eal r

as ~ ~ ~ ~ ~ I I lrO Sirn.d I



S,1001 1005"I 05 loffess A W9 303 DATA 0.1 TR InUNCCrook, -ua-Wlite, .. ,Kfmn . 0
i7 Neuniedy, JL. EFF.T OF AXL1T1DE-C? OF ATTZlST ITEPOLTICOS Of: THE SFiM AND

AFARSXT VIBRATION, 9RIG91!M3S,AN TYPE IRROAS 0? SA4Lz 3EADfl#.3. Contract 133-036-
- SIZ 01 911113UL READING. Coistmeat 133-036-ac- ao-14480, Z.0. 694-15, AF Tech~. Rep. 65M0,

14559, 3.0. 694-15-104-2, A? Tech. Rep. 6246, May, 1351, 14 pp. WA:)C, Aee. Miedical Labora-

Sept.. 1950, 54 pp. * =DAow Nodi~a1 tory, Dayton, Chio lrincaton University)

1001 Tj atulc the influence Of atteeot i nterolhftt'n

7c ex~plore various-factors influencing the legibility on smiLo 1W5
110 peoraace, iEveot? or e read a

of~nrinerals. weformance on a simple addition task of sO.rCS of sinp~y dasiSbed saife- scralea (7-minated

printed numerals at,14 inches from eye position was stu- 01-1; "ll and nir*eral erer,' to) under tirs tr~o of
died under varied conitions of brightness (0.01 to 15.0 thirulfrA: (1) reez to the nearest Scale crf. aed
fot-lamerts). type size (6. 7. S. and 10 point) and (2) read tl, the nearest tanth of a scale d1TvlS'm.

aplitude of apparent vibration (0 to 0.03 Inches.). Reala t~mes and errors are onmred :or the 'rouni

Vibration was introduced by a pair of rotating prisms at 3rfr -_moo. ~ t.- prvoielse. 11e discussion

a frequency of 1050 cycles per minute. Tie and error Is cor-cerned iti the most accurate nothol f'r scile
scores are presented; Interactions and quantitative re- rein!.
lationships -ng the variables are analyzed and dis- T,1.15.
cussed.
T. G. Rt 14

1006
Jenkins. ld.L. S Olson. NW.. THE USE OF LEVERS IN lIMING
SETTINGS ON A LINEAR SCALE. Contract WE33 036 AC 22561.

1002 EINO WTUBr IL Proj. ADO 694 17. Ticls. Rep. 6563. Aug. 1951. l 2pp.
rappikr, W.. -DEIGN O INSTUMM DALS ArouMe ical L Wright-Patterson ATS. Ohio. (Lehigh

FOR UAX! T3X LEGIB!LITZ: PART V- ORIGIN University. Bethieham. Penn.).
LOATIO1j, SCALE BREAK, IU*3R LOCATIO'i.

AAD COIITRAS DIiCTTON. .Contract N33.!O38-
ao-144 6 0 , 9.0. 694-11 eh Rp 56 1006
May, 1951, 26 psp. rMD, Aaro Medical Lakbora- Th~is study compared the use of rlght-left-noving
tory, Dayton, Ohio. levers of various lengths with that of rotary knobs for

making stttings on a linear scale. 55-miatched-the po-
sition of a lighted insert In 'a black bakelite scale
with a pointer controlled by the knob or lever turning in

1002t, o soe dil do!,-a plane parallel to the ovement of~the pointer. Per-
To ±nvmestiste the eff'nc~ ) O formance was measured in terms of travel plus final ad-

factors on readin.; perfson3!ine, 46 suzet -oJustment tims. The six experiments examcined this datum

1-0,40r oreains lof 6tio fferent dia def svre for: knobs versus 6 and 12 in. levers with a tolerance

andt corstsn drctiwt sal: nhteote revers). of .016 In.. sae with tolerances of .016 and .1DO in.,
ad.n cc;7 nes d rtorrs (bae -r whte Or ilei~ e ror' same with .016 ;n. tolerance with narrow and wide in-
o jr: r mes n d ro s u ro e n T 0bored cen e dcIo serts , knob versus lever with both tolerances at turn
ofr znoi nreaint h es.sircl ratios above 4.06 and up to 16.3. levers up to 30 in. in
aecii de~lna I lps reonn ions are inclued ,ahioh length and levers with added friction (400 grams).

will rnninize these errors. . .I.f

.p,G*I,RIi_

Rulon, P.J., Samp~son, P.B., & Schohan, B.
1003 THI ECTS OF "0' FORCES 0% THE PF9FO!!!4.

Cro, .., &t Nexter hFrace& . UCOG- ASJCE OF TELEUfPF OPERATORS. Contract A?

5111W T=M FOR DIAL-frP =111ALS8 33(038).13233, RDO 102-22-SA-9, A? Tech. Rep.
A OCTION OF SIZE AND BKuIRSS. Con- 6560, Oct., 1951, 45 pp. WAD , Asro Medical
traet No. N13-0361-ae-1U55, B.C. No. 1694- Laboratory, Dayton Ohio. lldjcational Re-

15, AV Tech. Rep. No. 61*65. March 1951. aearch Corporation$

<'4 attwee AI, Dyto. Oio.100To datersine the effects of violent maneuers on
the performance of airborne teletype operstors, 12
toetype operators (6 skilled and 6 vsekflled.) typed set

103To study the effect of brightness a~nd aize or. re msage whilS en atei Inen of three positions--facing

co~itO in fr hie la-type digits on darkck- fww4rd ressarwy la1teally13. The aircraft folowedt
mnosftl ti m s e fof whpi e n (bdit a .rr 0.0 a traigit Uan level ows for a part of the 18 minute
to 0.1. sr ies L o ft endp eret sti te s fr.1 t 0.0 teat pariot, and performed. vaious so-or.3jai violent
tocbe.) 'iret 1mbjet n (16r, ize 6) 1 to 0-90if dioite es n IIng the remainings tin. Speed and acmuay
winhs roented e0~t (16. or 6) "roa~ Sheaon 'o diant of typing to arslyed with respect to the muor belmi
vhenttn tine snl o )! are;ps Thnen andr ane media pfored the nlature of the errors, typing akill and
reoC-,ntiAf(m~~ )aepoetd n 4170 the ernt of previous practice under the experimntal
as afteactel by 'he prlrsrv vrIabies. Attentl n Is
qivel to secondary factors 3f lndivid;Al diffe'rences onllA

an ropn.j dic1ta. Crec'cnendatiring are sole for TAG.

,pes'ItiOO1. conditions5.
T.G.T.lli.

1008
Kappauf, 6.H. A DISCUSSIONl OP SC-ALE-9EAD-

1004 INS HIABITS. Contract W33-038-ac..14490,
llarasimloan, R.. & lerosp., O.J. THE USE OF AUTOCRPELATION 3.0. 694-15, A? Tech. 8ep. 6563, July* 1951,
FuICTIONS IN THE HARII3NIC ANALYSIS OF HUMAN BEHAVIOR. 50 pp. WNADC Aero Medical Laboratory, Day-

Contract W 33 038 AC 13968, E.O. 694 39, AF TR 6529, tonl, Ohi-IPrnoetcn University)
Oct. 1951, lOpp. 1~LU~Ira1.d rih-
P'atterson AFB, Ohio. (Indiana unvrity).

The tenability and possibilities of harmonic analy- This report sur.r;eas 1'Ota )n acalo-roadin hobits
sis of continuous horton behavior are discussed and the which havo boon c*ollontod no b-nrod~ico %, a cro
Wiener method of analysis presented. The auto-correla- ~f atudles -n the denli% and ase of lr ru-aont irnlev.
tion and spectral density functions are analytically Error sc'reo itre -asslf'lod n to -,-no in! the on1-
defined along with the~ approximations necessary for It lons mnler which they r o cxnl,rel. Fxnlin-
that,- practical application. rhe limitations and atij~~na the err-v are 'ottilb'tel ) elte,. Ine
assumoptions of the method as applied to practical prob- hablts oxn, -iso f the rolvier or t '.ie nttire )r the
lems are discussed and research prosilems pointed out. ;>s junco n the -an -e , 4ni'v' ,i 72%! ~ n
G. P. 10 in sca'e roaltn al.uator i s uoeoA. c Reci-enS-

atq-nq no no f',r deiln scIlon t -Int-!?e 'ort-

1c,:ltsr *.re f orrirq.1
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1 Oo9 1014
Hiltaii.-J.L.. Mlclntosh, S.I. W oe. E.L. FIXATIONS US- Knaufts E.B._& Buxtonq C.E. AN EPERINTAL STUDY OF
ING DAY AND NlIT SCA APPROCIIS USING AN fERMMESAL THE EFFECTIVENESS OF VARgUqi TRAINING PKCEDURES USED
INSTRUMNT PANEL A&SRAIWENT. Proj. ROO &A1 31, Tech. Nam THE AERIa aumER TRAINING DEVICE 3-A-35 AN
Rep. 6709. Feb. 1952. J5pp- EUhr eia ~ 3-A-2. Contract W5MI 57, Proj. 20 B It Rep. 2, July
stright-Patterson AUS. Ohio. 1946, 15Mp. Department of Psychology, ito UnJiersit

of Ioa, Iowa City, Iowa.

In this study, seventh-in a series. film recordi wert 01
obtained of the eae movements of 1S USAF pilots while Im tdns eetandi

flyig bth dy ad ngh: CA pproche uner smulted Five groups of Ss (collg tdns eetandi
fnlyen otinuing both ta n ih C prahes sndr simuad nan experiment on the 3;A-35 and 3-A-2 aerial gunnery
eInserumente condtion. painel Frt teundrstAiond an training devices to determine effectiveness of various
seque~n of s e 004 fItPnel Fereqauencd; uatio. tand training progrm. Variations included the use of "on-
dqeiationsye firatios anworere; coeffcnsstsnwre target" lights (signifyin correct point of aim) and
deiutidor te frtuensy and ration coaeycentmovere greater or less azimuth movement of target. A poet-test

wat link values between the aircraft instrumeunts were providddt nterltv fcec ftetann
cuted forthe sequece datamethods. especially the percent hits scores. ientr

T. 1. R 8 get and "total rounds fired?, data arm also given. Quli-
tative reports and data andl ridoendai ns concerning
th apparatus were included.
T.

1010
Kreiud*l, E.S. A PRELIMINARlY STUDY OF THE POWRPECTRUM
APPROACH TO THE ANALYSIS OF PERCEPTUAL-NDTOR PERO- I1
NAICE. Contract A.P 33(038) 10420, E.0 694 39 A TR XiufEB EORNUlNPOGESOLAKGSUYO
6723., Oct. 1951, 39pp. USAE Aero Mdical lab., Wright- AERIAL GUNNIERY ITRAINIING DEVICE 3-A-2. Contract N50lI 57,
Patterson ATS, Ohi (The Franklin Inetitute, Philr- Proj. 20 B 1, Rep. 3, Oct. 1946, 

3pp.US iLZ.ealaDevics
deiphia, Peri.). f&=sLjAW=, Port Washington, N.Y. (Department of

Psychology, State University of Iowa, low City, Iowa).

1010
Quantitative information about human frequency re-

soonse functions in% the control of a piloted aircraft
would provide a rational hasis for stability and control 1015
crite.ria. The aiplitude part of the transfer function This is a progress menorandum reporting a pre-
for a linear time invariant $.,Stem over a particular liminary experiment with 12 Se using the 3-A-2
bandwidth is the square root of the ratio of th2 power aerial gunnery training device, They practiced for
spectrum of the output to the power spectrum of the In- 17 days for 20 minutes a day. Each session in-
put. The applicability of this method for deterominIrng cluded three practice blocks of eight attacks using
the transfer lunctltn was explored using one subject and the "familiarize" condition (correct point of aim
a tracking itask having some similarity to an aircraft visible to gunner when trigger is depressed) ard
cont.rol problem. Power spectra and several ampl~itude one block with the "test" condition (no' pont os' aim
ratios were determined and discussed. visible to gunner). Scoring Included the rounds
G. R 16 fired, number of hits, total. time on target, and p~ercent

of hits. Time on target scores were not reported
here.
T.

1012
baher, v.R. L. Chanrnell, R.C. THE SPECIAL DEVICES USED*I THE PENSACOLA PILOT CAWDID'*IE SELECTION RESEARCH PRO-

GWA. INTERIM REPORT. Contract N6CfiI 151, Proj. 20 A 2, 1016

Feb. 1948, 51pp USH SoectalDies Cter, Port Nash- Rhoads5, C.5, EFFECTIVENESS OF EJECTION SEAT
ington, N.Y. lThe Psycholoqical corporation, New York, TRAINING .*ISPA WERENCE TO EDO DZ-

VICE NO. ME-2. Contract N~onr-38305, Tech
N.Y.). Rap. SO 383-.5-1, Nov. 1950, l9pp. OMR,

f c jaDevices Center, Richardson, Bellows,

102This is an interim roglss report on a studyIn.

undertakon to evaluate thed2 BK Flight Trainer, the
Cyclorasic Link, and the Stability of orientation Test
as predictors of success in Naval Aviation. The report 1016 Tl sarpr facmaio fSCDvc
reviews the proposed program, problems in selection of Thsiareotfa orrsnofSCDvc

Sa, installation and maintenance problems of the equip'- No. 6EQ'2, a mobile ejection seat trainer with the Re-
isent, initial standardization data, and the development search Tower used In Eq.land as aide in Indoctrination

of pilots In the use of ejsction seats. Attitudes of
of sylabi.Navy and Marine pilots towards the ejection seat were

T. G. I. tested before and after the training program, by a
questionnaire. This training program Included an ac-
tual practice ejection on either the SDC device or the
Research Tower, a prelininaly lecture and a training
film. Questionnaire results ire analyzed In detail,

1013 snd suggestions for training are made. A sample of
Mahler, W.R. & Bennett, G.K. SPECIAL DEVICES IN PRIMARY the questionnaire Is included.
FLIGHT1 TRAINING: THEIR TRAINING AND SELECTION VALUE. T.
SUMMARY ,.EpORT. (PSYCHLOGICAL EVALUATION Of TRAINING

DEVICES). Contract N60RI 151, Proj. HR 780 008, SIC Proj.
20 A 2, SVC Rep. 151 118, Aug. 1949, l2Opp. VIJVU21J
Devices it=lS, Por-& Nashin ton, N.Y. (The Psychological 1017
Corporation, New York, N.Y. * Knuft, E.B. MEMORANDUM ON THE USE OF THlE CORRECT POINT-

CE-AIM IN GUNNERY TRAINING DEVICES. Contract N50RI 57,
Proj. 20 B 1, Rep. 49 Oct. 19469 8ppo State University
ofro& Iowa city, Iowa.

103This sumry report is in two sec-ions, the first 107This memorandum discusses the use of 'correct

of which in a summry of results of a study on the value point of aim' Information in gunnery training devices.

of synthetic flight trainers (12BI Landing Irniner, C-3 The presentation reflects "training staff exporionces"
Link Trainer and SNJ Link Trainer) In privary Tr*inlng. and Is qualified i" light of 'very limited quantitative
Three experimental group@* & control grou~p, ea at ' to data." A number of methods (and combinations thereof)

group (previous solo flight tins) provide the dat In and different times for their inclusion In the course of
the form of measures from the flight perfrmnc, '"ecorde. training are described. Tentative recommendations are
The second section deals with the predittivo vslue of a made.
spatial orientation test, the Fil' It-ade Rating
battery, and performance -* .. ivices, with

ure. Both reporte present a.taloed results and prOce.

4ures.
T. G. 1. R 10.
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1019 12
"aUft, EEB., Hillton, C.L L Spenlce, LW. AN EXPERI- Gttsdanker, R.N. liE RANGING TRACIlaN- AIMING POINT

HOCAL STUJDY OF LEARNING ON~ THE AERIAL QJW.RMY TRAINING ASSESSOR DEVICE 3-E-7. INTERIM REPORT. Contra-.t 145CRI
DEVICE 3'sk2. Sontract W5OR 57, Proj. 20 3 1, Rop. 5, 58, Proj. 20 C1 IA. Rep. 1, Sept. 1946, l4 pp. Psychology
April 1947. 16pp. §tt Univesity f re"a, lows City, Dept-. 1U191%nU Medford. Mass.

1019 1023
This is a report of an experiment carried out wihsitth eoto I-.RnigAiigTakn

12 College student subjects on aerial gunnry triIng Point Assessor as a method for measuring aCuraci, of
device 3-A-2. It was designed to provide Information gu pointing with free gunnery sights Includes a full
on the limit of skill attainable on this device, th description of the device, with proposals for research.
amount of practice requaired to reach this limit' and Experience with the device to that time was mainly 'per-
the rature of the lear-ning curve. Daily patcs*- tinent to It* construction, as marry operating problems

~s.slo,.s of 22 =in. were held on 18 days, successive *x- we1re present. There Is a section suggesting supple-
cept for two breaks. On- the eighteenth day new attscks I. tation of the scoring-systea.) were presented, for a test c f transfer of training.
Eight of the subjects practiced for a further 17-sea-
sions, several montht later. Results are In terms of
percent hits.
T. 0

Crook, r-21. LEARNlING STUDIES WITH THE 9AaC 18 COODINA-
TION TRAINER DEVICE 3-A-49. INTERIL REPOWt. Contract

1020 145CRI 58, Proj. C I 1, Rp. 58 1 1, April 1951, 12pp.
,6Tufts Unvrsity, Medford, Mass. EVALUATION OF GJNNERY Psychology Dept., Tuft s~ ilIefrIa

TRAINING DEVICES-DEVICES 3-E-7 & 3-A-40 (PSYCHOLOGICAL nvri ldod as
STUDIES OF TRAINING TECHNIQUES). Contract W50RI 58,
Proj. NR 782 001, SDC Proj. 20 C 1, SDC Rep.' 58 1 6,
April 1950, 6pp. USN Sotclal Devices Center, Port Wash-
ington, N.Y.

Thsinterim report summorizes progress In the

*valuation of the gark 18 Coordination Trainer, involy-
1020 Ing tracking and ranging on a projected spct of vari-

PartI o thi reortprevd~sa smmar ofthe able size nd course. The device Is described inPartI o thi reortprovdesa smear ofthe Some detail with regard tos appearance 3nd operation,
experimental evaluation of the Ranging, Tracking, validiay. reliability, differentiation, knowledge of
Aimsing-Point Assessor (No. 3-E-7, a device for measur- results, and maintenance problems, Plans for use in
itn9 accuracy of gu-pointing). This included testing learning studies are discussed.
accuracy of gunsight systems, and studying performanceI
of operators In traininq, with respect to Individual
differences, aptitudes, and #raI nIn times. The Mark
18 Coordination Trainer (No. 3 -- I?, to provide train-
ing in siultaneous tracking and ranging with a float-
Ing roticl',, Is described and the results of training
experiments are suarized. Part 11 is a bibliography 1025
of 8 interm a-d progress reports on these devices. Crook, MN.. RZPORT CF RESULTS OF LEARNING STUDIES WITHR e THIE MA;, 18 CORDINATION TRAINER DEVICE 3-A-40. Contract

NSCRI 58t Proj. 20 C 113, Rep. 2, Aug. 1946, 31pp. Psy-
chology Dept., Tufts Uni1versit, Vedfordq Mass.

1021
Jacobias, £4J., & Wilkins, Madeleine J.
AVI.ATION( NEDICINEI AN ANNOTATED BIBLIOGRAPHY,
1952 LITEWAUIRE. trorrnent Order NAonr-211-
56, Nlov. 1956, 204pp. Techiclal Information 1025
Division, The Library orf Conress, Washington, The 1ibr 1.8 Coordination Trainer, InvolvWm trackWn
D.C. Ad rumgig on a pro~eote Ught spot of variable site

1021 ofdifferet, target cycles and coascrmt kmaov ofg

varousCittios nclde he ollwi: plotIn. foroftraining, motivation, effectyessee of scor
struant oolp airsafey, pecil saircrmtolof- analy'sis lIn rest periods, 8ueralizaton o riig

1026
Crook, M.N. RE PORT OF REO.VTENDAT IONS FOR THE MARK 18

1022 COORDINAT ION TRAINER DEVICE 3-A-40. Contract N15OR1 18,

1022 1026
This final report sunrarizes work done on the The Mark 18 Coordination Trainer, involving tracking

Ra-ging Tracking Aimi-9 Point Assessor (a device pre- and rangin; On a projected spot of variable size and
san~ting asirulated target and a system fr~r 3ssessing course, is described, and recommsendations for nodlfica-
the accuracy of pointing, with a free gunnery sight). tioss and changes are made and justified.
In addtton to a history of the project, the report R. F
outlines the major %teps of the work fil ally Accom-
plished, &-d describes in detail the apparatus, and the
ma- diffic';itles encountered in' Its use. There to a
summoary of a traliig experiment carried cut with three
subjects traliig for 10 days each.
T. G. 1.4
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1027
Travis, R.C. 4 Karoady. J.L. REVIEW OF LIIEMTIJRE AND SOME PRELiIINARY RESULTS 18 THE DEVEL
OPHCET OF AN ALEg4TESS INDICATOR. Contract Nporl 56. Proj. 20 r. 2. Rep. 11. June 19f46 l6pp.
Navy Dept.. Office of haseirib &invuentions. eel JfRweIs IDivJision. (Lab, of Sensory
Psychol. & PIhysioi.. Tufts College, Medford. mass.)-

Reported' ms an effort to develop an alertness indicator wi.II will offer Information
concerninoq the waeaful state of an individual by mnitoring Lrain wave, eye-omvwts, muscuo
far-actfeity and other psycho-physical behaviors during wakefulness. Also reported was a
survf? Of the literature and'techmical Investigation which appeared to be relevant to the
pr.-.elen and which afforded Information concerning the possibilities for such a device. Some
p.reliminary results of Investigations on muscle action potential were reported as sell as
the description of some future probem for Investigation.
R 44

1028
Travis, R.C. & Kennedyi J.L. INTERIM PROGRESS REPORT-ALERTNESS INDICATOP LABORATORY OF
SENSORY PSYCHOLOG AND PHYSIOLOGY, TUFTS COLLEGE. Contract. 111ori 56. Proj. 20 C 2. Itep. 2.
Jan. 191.7, 1 *pp ONR, Scecia eviM C.ener, Port Washington. Now. York. (Tufts College,
Medford. Nes.).*

The major steps In the development and ref inement of the Tufts College electronic-
amplification and recording techniques for brain-weves and muscle action potential mere
reported. The findings of the %ark conducted Show that brain-wave change fails to exhibit
significant correlations with changes In alertness. Sam conclusions arrived at from the
work on muscle action potentials and Alertness are reported as are soeexperimentaal results
from swevea pilot studies.
R 13

102i 1033
Laea, J.C., & Oumitb* R.W. -TIlM ROE OF Piessey,_S.L. BRIEF PRELIMINARY 3EMIW.UU REGARDING THlE
VISUAL CUW S PINID APPOACH TO WIIG. "CLASSROOM COMMUNICATOR." A DEVICE 111CIMMED TO INFORtM AN
lien hn . Note 1, May* 1956. 4Spp. Re-. INSTRUCTOR INEDIATELY, DURING LECTURE COR DISCIESXON, OF
sarob andi Developiment'llrench, hAronAmtinil EXIEII To wRiEQ ALL walehs CF CLASS UNDERSAmb wHAT is
Research Lebortorle. iv e"41011 jL kiilz. BEING PRESENTED. Contract N60RI 17, Pzoj 20 E 1, Rep. It

NilouwiiAsarela.Feb. 1947, lOp.,. Department of Psychology, WoSaMelburne Autrala. nlxazai Coluxhus, Ohio.

1029
"hi amiet .pat ao extensive sem ot the 1033limtesama iyertiliticiaof the roleato visal amma This Is a brief mencrndun on-the Classroom Com-

in theafiml approseh to larilig a aircrat. Mhe absAy mnostor, a device deethpsed to percit en Inatrssctor
is-a tsc int tm eel e o l i AI1 6'e e to lcow theietent to which his lecture or discuasionsvia* 0fteieaaiv~e eee be faoe Is being understood by the nanbers of his clas. Details
esa14S (e0g , alei ofugoer eet eo) of construction of tho device are Presented alone vith
(2)& daitlma San Onealman of vebs ftM the resulta of preliminary trials with sall (groups.
approchb &a MA &'sopoeA am (I.e., a volvseas The r'esults are discussed in teaxi of the relativv adven-
spgeeech @i) uan (3) a weomoed'veeeeroh program ca taee of such a device over the traditional rathods of
viasal ovee end apprach &16@. Ams the eIda difesas ascertaining student comprehension. sugested applica-are the rtoadnh &IrboaM sull oC dpilseslo @Wpt tiosns of the device are also preensted.
003 "140ato approaehs Iftdlea, eta.

1030
Kennedy, J.L. & Travis, R.C. IN71RIM PROGRESS REPORT-ALERTNESS INDICATOR. Contract 115ori
58, Proj. 20 C 2, T.O.2, Rep. 3, July 191.7, ?Pp. ONR, special Dev ices. Center, Port Washing-
ton, New York. (Tufts College, Medford, Mass.).

Reported hare Is the progress mode toward the goal of a simple, automatic electronic de-
vice for signalling when a parson is becoming dengerousiy Inalert. Experiments using total
electrical energy from a frequency bendl above 40 cps., obtained from electrodes placed on
the forehead above the eyes have been conducted. This represents a change from the tech-
nique previously used by the Investigators to count frequency of spike emission. The total
electrical energy function (frequency and amplitude) is a more precise measure of the sart-
ness status of the subject than Is frequency alone. Total electricai energy Is measured
by storing muscle spikes in an RC circuit, the rate of leaking of which my be controlled.
These experiments mere carried out with a time-constant of approximately one second, I.e. the
function measured was total electrical energy placed on the condenser during the previous
second, Experimentation on short.,' time constants will be started shortly. The date of this
report suggest the Presence Of a critical level of muscle activity, rather uniform from sub-
ject to subject, below which, performance to peripheral stimul I reaches dangerous levels,
Further experiments on exhausted subjects end subjects under the Influence of drugs are In
process to determine how this critical level is affected by extreme fatigue and drugs. Cur-
sory analysis of the results obtained so far suggest that extreme fatigue and sodium penta-
barbital raise the critical level.
R 3

1032 10!;4
Pressey, S.L. DFVELCPMENT AND APPRAISAL OF DEVICES PR- Greenhill, L.P. & Tyb, J. INSTRUCTIONAL FILM PRODUCTION,
VIDING IMMEDIATE AUTOMATIC SCORING O OBJECTIVE TESTS UTI .IZATION AND RESEARCH IN GREAT BRITAIN, CANADA AND
AND CONGOMITANT SELF-INSTRUCTION. .lJ21aI, 1950, AUSTRALIA. (RAPID MASS LEARNING). Contract N60NR 269,
22, 417-447. (Dept. of Psychology, Oho State University, Proj. NRt 781 005, SOC Proj. 20 E 4, SDC TR 269 71, May
Columbus Ohio). (Contract N60RI 17, Proj. 20 E 2, SOC 1949, 27pp, USN Sneial Devices Center, Port Washington,
TR 17 111. N.Y. (Pennsylvania State College, State College, Penn.).

102To assess the effeotiveness of a self-scorIng 104This Is an incidental report reviewing production
tosting device (the 'punchbcftid"), various groups Of and utilization of instuctional films, and relatted
college students ware required to take tests us Ing the research activities, In Great DrItAin, Canada, and
punchboard in Engl~sh vocabulary, Russian vocabulary, Australia. General research fings are reported,
and psychological mterial. The effect Of the Punch- but details of the research and experimental data are
board teat on the range of scores, on subsequent par- not given.
formanco on a recall test, Ad on subsequent per- gi 10
forrancos or the cama test is appraised, The general
uefulness and convenience or the self-sco-ing test in
Instrucon are 4iscussed, as are $on specIfic appli-
cations t. special classes.

Z. R 10i1l - 109



1035 1039 & anwES LENN KRsADZiuckermano J.V. MSIC IN NOTION PICrdRESs PU61EW OF Seth ):.R.&vareE8 LEMN hCES
LITERAT!IRE WITH IMPLICATINS FORINT LMES. INITREcICIOAg FILMA RESEARCHI. (RAPID MASS LEARNING).
(RAPID A LEANIN. 04~Cott M 6 ,Nayj4 MR Co ttN6 69#Pj.N 194 M, SOC proj. 2D
17pp. USK SRecial Devices Center, Port Washingtor, Device Cllmater*, Port Washington, N.Y.

~low This document Is an outline of five potential
This Is a review of the litc:.t.r en the use of areas for resarch on Instructional film. The areas

aislc with motion picture film. It Includes dis- In arts psychological learning princirles, file cha:ac-cusslon of's general literature, finctions of music intoristica, devoloont of oeclpwont and testing pro-
motion pictures, techniques of music In ntion pie - codures, film utilization, and literature reviews. The
turee, functions of te film music cossposer, and appl- Importance of each -area Is discussed briefly, and ,cations to learning from films. hera -available, current principles, potential prob-
R 45 lomw, or useful vaiables are listed. The purpose

of the outline io to provide a conceptual framework
to Indicate areas where research may be profitable.
R 15

1036
Ash, P. THE RELATIVE EFFECTIVENESS OF XASSED'VERSI
SPACED FILM PRESENTATION. (RAPID MASS LEARNING). Con-
tract WNEtR 269, Proj. NRt 781 0005, SDC Proj. 20 E 4 1040
SDC TR 269 7 3, June 1949, 7

9pp. SN Special gl~icas Vincent, W.S., Ash, P. & Qaeenhill, L.P. RELATIONISHIPi Port Washington, N.Y. IF LENGTH AND3 FACT FREQUENCY To EFFECTIVENESS OF IN-STRI)TIC.'AL MITICN PICTURES. (RAPID MASS LEARNING).
Contract N60MA 269, Proj. M 781 005i-SOC Proj. 20 E4* SC TR269 77, Nov. 1949, l4pp. 92U~IUAj

'AUct Cu4 1,niaz Port Washington# Ni.Y.

106Two experimen ts were, conducted to explore the
roetive effectiveness of massed and spaced present.- 1040

tionin raiing ilm. Sb~ecs wre 1~clsse ofTO test the effect of information concentration in aundergraduate psychology atudenta and 10 companies of training film, four versions of an Informational film onNavy recruli. 'If, each experiment, groups saw 2 film weither wereprepared. Two films ran 29 minutes; oneseries; distrbution of presentation varied from . to contai ned 224 facts, the other 112. The other two films4 sessions. Immditely after seeing film, subjects rn14 iutswth12fcsad5. llims ee
rated It f or Interest$ after 1-2 weeks, they took a so odfeetgop rmec ft~eppltos
written test on film content. Teat scores and filmS high School studonte, AiT Force ba8sic trainees, and Col-ratings are discussed regarding the Influence of massed lg tdns l awr mdaeytse nfl
vs. apaced prentation uvt intorest and learn~ing and content; some groups were retested after four or sevengeneral implications for films length, weeks. Test results are interpreted regarding implics-
T. R 37 tions for the preparation of training films.

T. R l

1037
Zuckerman, J.V. CC*SENARy VARIATIONS* LEVEL OF VERBAL- 1041
IZATION, PERSONAL REFERENC, AND PHASE RELATIONS IN IN- Lathropp C.W., Jr. & Norford, C.A. CONTRIBUTIONS oF
ST1.ICTIONAL FILMS ON PERCEPTUAL-MOTOR TASKS. (RAPID MASS FILM INT"vUCrICeS AN FILM( SUMAORES T'O LEAR'NING
LFRNING). Contract N60NR 269, WOC Proj. 20 E 4, Proj. FROM I r--UCTIONAL ILMS11. (RAPID MASS LEARNING).
NR 781 005, SDC TR 269 7 4, Dec. 1949, 63pp. USL AII911 Contract N60NR 269, Proj. NR 781 005, SD Proj. 20

pvclCnePort Washington, N.Y. E 4v SWC TR 269 7 8, Nov 1949, 23 pp. I~x sjcia2
kU..IIosC~ tE. Port Washington, N.Y.

103 To investigate factors influencinq the effective- 101To study the contribut.ions of Introductions and sum-
ness of the Cosmentary accompanying instructional maries In training films to learning, 261 training filmos
films, several versions were made of a film teaching were studied and three were selected as having good In-
how to tie some simple knots. Variables wores level troductions, three with good s'josarieo. An alternate
of verbalization (none, los', medisas, high), personal version of each film was prepared omitting the introduc-
reference (first person, second person, third person tion (or summiary). Each version of each f~lm was shown
p assive, and imperative), and sound-picture phasing to a different group of high school students, frllowed
(sound leading and lagging). Subjects (1787 Naval by a test on film content; control groups took tests

traies~ wee tetedon biliy t ti knos ater without seeing films. Test scores are analyzed for dif..
seeing one of the films. Results (percent correct ferences due to sumsiries or introdcetions. Results are
knots) are discussed -. :gardlng their implications for discussed with regard to Implications for film prepare-
the preparation of soaznd trac1.s for training filmn. tion and need for further research.
G. T, 1. R 16 T.

1038 1042

Roshal, S.M. EFFECTS OF LEARNER REPRESENTATICt IN F.li- Neu. D.M. THE EFFECT OF ATTENTION GAINING DEVICES
MEDIATE) pEftCEpTUALMOTOR LEARNING. (RAPID MACS LEARNING). ON FILM-MEDIATED LEARNING. (RAPID MASS LEARNING).
Contrast NSONR 269, Proj. NR 781 005, SDC Proj. 20 E 4, Contrac~t N60NR 269, Proj. NR 781 005, SOC Proj. 20
S= TR 269 7 5. Dec. 1949, 4Cpp. UL.SN Anfc i 9i1SU E 4p SDC TR 269 7 9, March 1950, 

2
1pp. U~r#Speij

Cetr Port Washington, N.Y. 2eMt sSLSnLtUE Port Washington, N.Y.1i~1031 1042
To study the effects of degree of realism In train- To Inveatigate factors influercing the effective-log films, eight experimental versions were made of at ness of attention-gaining evices In training films,film showing how to tie znots. Variables studied wores 5 versions were prepared of a film on use of shop

camera angle (whether from point of view of observer instrumnts. Variables were rel -ancy of device to
or particli)ant)s mo .on (continuous motion vs, series ilrn objective and medium of dav~ce (visual or audi-
of static pictures), pcrtrayal of hands (hands showing tory). Subjects (Army and Navy recruits) saw one of

or not showing In static shots), and participation the films (control groups saw no film) ard were then
(tying knots during pranentation, or not). Ss (about given tests on learning of factual Information and on
03500 Naval rscruits) saw one of the films and then were recall of attenition-gaining devices. Test Scores are
tested on ability to tie the xnots. Results (success analyzed regarding relative effectiveness of relevant
in tyirg knoto) are analyzed for Implications for the and irrelevant devices and of visual and auditory de-
preparation of training films, vices, and relation betweenm memory of device and Its
T. I. R l5 effotvess.

T.
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1043 l04.
Kishler, J.P. THE EFFECTS OF PRESTIGE APD IDENTIFICATION Carpenter, C.°., Eggleton, R.C., John, F.T. & Cannon,
FACTCRS CM ATITTUDE RESTRUCTURING JID LEARNING FROM JB., Jr. TIE C ASSROOM CMJUICATRc. (RAPID MASS
SQUID FILMS. (RAPIr MASS LEARING), Contract N60NR 269, LEARNING). Contract W-CM 269, P.-oJ. l 781 005, SDC
Proji MR 781 005, $DC Proj. 20 E 4, SDC TR 269 7 10, Proj. 20 E 4, SDC TR 269 7 14, Oct. 1950, 30pp. a
March 1950, llpp. USN Special Dav'ces Center, Port Wash- Epecial Devces Qen6a, Port "shington, N.Y. (penns--
ington, N.Y. v irna State College, State College, Penn.).

1047
1043 This is a description of the plania, design and

T) Investigate the Influence of established atti- construction of apparatus which administers multiple-

tudea -n the effectiveness of a film for teachirg ard choice tests to a class in such a way that the correct
for restructuring attitudes, 815 college students wore answers are InAdiately available to the gricp, and
shown a film about a Catholic priest. Sibjects ere individual responses are visible ft the teacher or ex-
groped by church affiliation and attitude toward te perimerter. Details of funrctions to be served are In-
occupation of Catholic priest. Attitudes about occupa- cluded as h ell as actual constru-tion, uses In research,
tions and religion ware tested befcre and after the and othr ossible uses.
film show ng, infornational content of film was tested
after showing. Mean test scores for the various groups
ave compared and interpreted regarding the Importance
of consideration of audience identification in producir2
tialnig films. 1048
T. Carpentwr C. ., Eggletont R.C., John, P.T. & Canron,

J.B., Jr. THE FILM ANALIZER. (RAPID MASS LEAFMING).
Contract N6M 269, Proj. R 781 005, SDC Proj. 20 E 4,
SEC 1R 269 7 15, Oct. 1950, .7pp. USN SWecial Drices

Cn=, Porz Washington, N.Y. (Pennsylvania State College.1044 State Colleget Penn.).

Jaspen, N. EFFECTS ON TRAINING OF EXPERIMENTAL FILX
VARIABLES. STUDY II. VERBALIZATION, "ICI-IT-WORS.,
NENCELATURE, AUDIENCE pARTICIPATION, AI.ND SUCCINCT TREAT-

MINT. (RAPID MASS LEARNING). Contract N60NR 269, Proj. 1048
NR 781 005, SDC Proj. 20 E 4, SDC TR 269 7 11, March 1950, The furtions and construction of the Film Analyzer
l3pp. USN Snecial Devices Center. Port Washington, N.Y. are descriked in detail in this report. This aMratus
(Pennsylvania State Co lege, State College, Penn.). is useful in research on training or other~films when

knowledge of audience reactionaSynchronized with the film
is desired. The device allows responses of up to 40
viewers to be made on a five point scale, and recorded
on a chart havi.g reference marks related to the film

1044 footage and elapsed tire. Operational requirements are
To study the influence of several varisoles on outlined, possible uses suggested, and questions raised

the effectiveness of film training, 14 different var- with respect to the participants' performance on the
sions were prepared of a film describing a manual analyzer.
assembly task. The variables ircluded rumber of words I.
per minute (45-142), use of an explanation of function
of the unit to be assembled, audience participation
(assembly during showing), succinctne. if treatment in 1049
the film, and learning nomenclature as Incidental re- Walsh, R.K. CAMLIJFLAGE SCHEMES FOR HELICOPTERS FOR
sult of viewing. Time to perform the assembly was CONUALMENT AGAINST TERRAIN BACGROJNDS FINAL REPORT.
tested after showing. Subjects were 1818 Naval trainees. Proj. T 973, March 1956, 32pp. UWC Develonment Center,
Results are discussed regardl-g the irportac* of the Quantico, Va.
various variables in traiing with films.
T. G.Rl1

1049
To develop suitable camouflage for Marine Zorps heli-

1045 copters operating in combat areas, tests r ere conducted
McTavish, C.L. EFFECT OF REPETITIVE FILM SHOWINGS ON in three phases: i) laboratory investigations nore In-
LEARNING. (RAPID MASS LEARNING). Contract N60NR 269, tiated to formulate paints; 2) panel tests we-e made to
Proj. NR 781 005, SDC Proj. 20 E 4, SMC TR 269 7 12, ascertain, or. a mall scale, the adequacy of the paints;
Nov. 1949, 7pp. UBN Sgecial Devices Center, Port Wash- and 3) a full scale field test was carried out utilizing
ington, N.Y. (Pennsylvania State College, State College, these paints applied to a helicopter. Various seasonal
Penn.). schemes w.ere tested by visual inspection including color

photographic coverage for recording purposes and visual
inspection with infrared viewing devices including in-

1045 frared coverage.To study the effects of repetitive showings of I. R 5

training film, 319 college students were shown 4
qeneral science films. Each of the subjects saw one
of the films once, one twice, one 3 times, and one 4
times. These was a pro-test over all 4 films and an
individual post-test over each film. Test-score gains 1050
are evalusted as a function of number of repetitions, Jaspen, N. EFFECTS Oil TRAINING OF EXPERIMENTAL FILM
and the effectiveness of repetition is discussed. VARIABLES. STUDY I. VERBALIZATION, RATE OF DEVELOFENT,
T. G0. NOMENCLA1URE, ERRORS, "HOW IT WORKS", REPETITION. (RAPID

MASS LEAPNING). Contract N60N 269, Pzoj. H 781 005,
SOC Proj. 20 E 4, SDC TI 269 7 17, Oct. 1950, 25pp. M

1046 gScial Devices Center, Port Washington, N.Y. (Penn-

VanderMeer, A.W. RELATIVE EFFECTIVENESS OF INSTRUCTION sylvania Stats College, State College, Penn.).
BY: FILMS EXCLUSIVELY, FILMS PLUS STUDY GUIDES AND
STANDARD LECTURE METHODS. (RAPID MASS LEARNINGJ. Con-
tract N60NR 269, Proj. KR 781 005, SDC Proj. 20 E 4, SDC
TR 269 7 13, July 1950, 51pp. USN Special Devices Center,
Port Washington, N.Y. (Pennsylvania State College, State
College, Penn.).

1050
1046 This is one of a series of experiments dealing with

One of a series of studies on the use of films variables in instructional films possibly affecting
for training, this article reports an oxperiment with training outcomes. The task here was assembly of the
ninth grade high school students in general science, breech block of the 40m antiaircraft gun. Seventeen
For a full semester, one group saw 44 films only, one different film versions were made, differing wth respect
group saw the films and also worked on special short to the following six variables, high or low nuber of
study guides before and after each f lm, while the words per minute (verbalization), slow or fast rate of
third group used a standard textbook with a teacher pictorial development, use of technical nomenclature,
using the customary classroom methods. Results are showing of common errors to be avoided, "how-lt-workj"
repooted as factual information test scores, before sequence ("logic" of breech-block), and repetliton of
and after film ,howtngs, after each of the academic the demonstration of assembly. Results of a post-test
quarters, and after three months following the end (actual assembly) with apprentice seamen Ss are reported
of the course, and analyzed.
T. T. I.
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1052
Nthan. C .. Jr. L van Crier, L. 2 . Fl1x 10M6
RV&N 192-Mo8. (PSM~ USS L-UMMl8). Ctr_act *,!r L.A., &ye-, .X. L ar:-y, S.F. Dr'1'iI3I PPOTSTICK
5CM 20. 7ro3. 3E 931 M. S )"1S. 20 E 4, MC -1- ClF -- X LOWjS AS, Ti TEACHilZ MW.TEW IN PEPiII-:LWCR
269 ! 9. r.ec. 1950, !790. MS soertal re-aces Qa-er S)I 72A13 cocact G:. -t o sm -;g2 726
Port Yahimgm, iT. (snyacastate Ccolteo State ay 19U2, Opp. t*V Szertal Dr,'ces Ce-s'a-, Port Uashlno.-
'.onee. Peon.) too, r4Y. IPersylvarda State College, State Cpllege,

1052 i056
Th!s is a $S-ay of raiarth pe iotIng to the !r- This Is an investigation of the use of film de=.t-

structlontal us. of films, 1929-1950. Vse =zothos" a!= strations In teachinsg a skill (tstabling), as ccopared
Is to analyze, irr-irpreat, and Synthesize the kowledge with 1!V& Instructor's denstrations. arystcal educa-
insulting from their survey. The date are dlacuane tic's college studetnts mere taught eight tt~bln3 skills

with respiact to ob'ectilws of prdc~nor U"e of film, e!the.- by the eight 131o om=t. fil=$, which were film
Characterititcs of #fe atrinc afecting reaction to loops projected L-/ 6ayligot, with a minlmco of practice
th~e picture, contont and stucture of t?* flb, a.-A co- and no help from the !n- =ructor, or else by art expert-
text in I&Ich the fit= Is pretsented. lajor stdIoisions 41=01i instrUctor, with n, 'tlos. At the end of training,
of the prosetlon include deszcr!pt~on of major fit= judges rated the steti. the performance of these

reerhprgran. topart~ng knowledge, teach!ng per- skills. Posults &r. giver., *,it% recc realans cotc-n-
ceptual-notor se~lls, Inlec =0otlatlon, attituders In the use Cf the training films, "n dayl~cght projec-
and opinion. coopa.lson of films ande other med~a and tlon ecfuiusent.
Methods. aud~elce characteristics, and vwrIable5 ef fIl- T.
prodct~con and use.
G. Ri 30D (approx.',.

1057 (

1053~l S-2., la-nds:eer, A.N., Zuckerman, J.11.,
A6sh, P. E Carlton, B.3. -I:=- VAWS CE ~~TA1I X2UrIIR Icuner H.P.., et at. MTttlC7I10MAj FILMc PRlSEAl
FaLE M.M (PAPWD itASS LERl!). Contract HiCil 269, M.AI PR.SS R~pZRT. pEIlCO I jAOAP To 2
pro,. M 7891 _=5, SDZ ProS. :0 c-4, =-X>TR 269 121, -1 =~n J;R Cott~~~6,~z j28

1951, lOpp. UVS! Sneclal >veqes Cen'e , Port Washington,: 49 Prog. Rep. 10, Feb. 199 24pp. US'Snc
I... (enrylvr~i Stte olege Stte :IlgePer'. . gt!UM flCe- Port OLShlngton, N~.Y. (Pennsylvania
H~y.(Pensyvat.la tat Coleg. Stte ollge.State college, State College, Penn.).

1W 1057
This exper:iment tests the value of college students' Although this Is a progress report, It contains

taking notes during the viewing of instructional films-- azt. from four research projects on factors Influencing
"High Atitude Fly~nr," and "Ocean Survival an Safety." teeffectiveness of training films. The projects con-

One group saw the fit= and then took the paper and pencil corns 1) degree of realism in representing the learner
test. A second took notes on !,e film, the'n had the test In s film on knot-tying In terms Gf caner* angle, con-
and a tnird had a chance to review their notes for 10 tirous cotion vs. static pictures, showing learner's
=11=ites before the tezt. Results of this study are given hands in film, and audience participationg 2) comparing
with a discussion of the prese-A as viell as other expert- typical instructional methods with film alone and film
mental findings on thiis subject, plus gilde for different kinds of subject matter; 3)

T.reletive effectiveness of different kins of commentaryt
varyir4g level of verbalization, pearsonal reference, and
cocsentary-picture phasing, and 4) effects of Inserted
quetions and statements.

1054 T
Twyfordq Loran. P1111 PRCFILES. (RAPID SIASS I EARNIU).
Cent: cct MUMC1 269, Proj. M~ 781 005, SDZ Proj. 20 E 4,
StC MP 260 7 23, Nov. 1951, 16pp. USN Snecial vi'
Cetr Port Vwshlngton, N.Y. (Pen~nsylvasnia State 1358
College, State College, Oenn.). Carpenter, C.R. (Mir.). INSTRUCTC'. FIL-1 RESEARCH!

PROGRV. PROMISS REP0DT. PERflO: ' W.;P,11 TO 30 JUNE
1940. (',ontract N.60Ts 269, SDX Proj. 20 E 4, Prog.
Pep. 1& 12. June 11949, 5lpp. US3 .Sgedjal Devices
Centel, Port .lash-ngton, N.Y. (Pennsylvania State
7ollegc, Stite College, Penn.).

1054 Me5
This experiment concerns the usefulness of a "rating This progress report covers a four-month period of

profile" ( which describet the audience's opinion as to, research on training films. A structuredbutlre classi-
whether they ore learning during an instructtional film~) fy~ng areas for research Is presented, and the current
as a predictor for actual learning from the film. The status o' each project is described within the framework
audience--high school and collecle students--pressed but- cf trhe outline. '4jor headings of the outline ares
tons to indicate their reactions as the filmt proceeded. Learning Principles, Film Charatterlstkcs, Development
The grAphic profile ws derived by in-ring responses ever) Of New Research Eq~Ipmnt and Procedures, Utilization c'
10 seconds. Thrte different types of reactions were Films in :rtructlo, and Revicus of Pertinent Litera-
tested: ' an learning ", "I predict that my classm~ates tre

:re learning", a.id "I like (dislike) tis filr." Results
are presented relating film- inforettion learned and audi-

once, reactions during learning.
T'. 6.
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1059 1062
Ca-4c,*;e,.t C_2. (Dir.). i.Isr AL-' .ILL Ro- .. .ichardson, -locs. He.-ri & Co.. crc. -VCATI .r
PR10M- 80PTS 1ZRT. PaC*IOs I J=X -s0 3r) =7_1- ;SEr.2I frLE. ssT'sx nE-pr.. Contract %I=.2
BER 194. Contract =* 2 269, PoJ. -Z 781 005, Z .383. Proj. 20 = 6. . ;-roj. 128, Rep. 1. De-c. 1947.
PeJ. 2 E 4, P-o. Rep. !3, :;*v. 194, 5 3;p. M 2S-p. F:!ch-d-'...elows. He--:r . Co.. New ,
So-eca! DrvIces. - -er, r* -. X 4 on, x.nw . fpe.-. NYork, K.Y.
71ra-noa state Co1l-ee, State College, ;C=.-' . "-1062

This report .zet o !s =f a Project esta:-
lis.d to evrluate and assist In !mp-v'.r"ng the ground

169 tra.iig actiit!0% of the Naval -Ir T:a!ing- Cc=nd.
In addition to the custs- status ir.formatbcn I. results of a su.-vy of these activite s by a 6-cen

tkis Progress report contains Frel-.-7a r rots on t*&= a.- re p:ot d, coVr'.ngS Policy .nd MIssion, Ogari-
4 xeserch proje-As on t!-efetiens of t_3rm zaticn and personnel, Studert Training, Instructor
film, including data. The projects co.-erna 1) the Tanig. and Evaluation of Student Performance.
lergt of the f*! X and t.e a=er of facts it conta *n Obs*.-.e pr blems are discussed and futur-e project pians
2) effe.tivernss of iils !nt.oe :o.s; 3) efe:ctivee.s are outlM-Id.
of -petitive film preset.t-:!Oo., and 4) copar!son "f T. I.
relativ effetl -rs of "v.deo and rdIo elements In

T. P 13 IC63
Spanga, C.P. AMM'IM3 TIE ISR_.xTc TRAINI3T PROGRAR
if: THE KMYAE AIR. VASIC TPASIINT CMAND. IhreW P.EPCR-;
Cl. MMflALI R]ESEARCH P233EST. Conitract X7CEI 383,
Prs. 20 E 6, Pep. 383 1 2, F-H Praj. 128, Jue 1948,

CapneC..%0..I~TsS~AL ~ RSAC 25pp USn -- a -"ices Cen..-, Port Washington, N.Y.Ca.--enter, C.. (Mcr.). I1:S 1 E!:!AL IILt 1949ATC (P.chardsog, e.l'ews, Henry & Co., Inc., Kew York#, N..).r owy- p;L-- FIC-. P-RIC~s I DEC-ME 1949 TO

31 WREN 195C. Ccntract , 269. Proj. 3 781 005,
Proj. 20 E 4, P--. Rep. 14 15 16, 47p-p. MWS .jj. 1063

Dvle-s Cen", r, Prrt yashington, N.Y. (Pennsylvan~a This Is a report of progress on a pro.ect to eval-
State College, State College, Pers.). uate and assist in improving the ground training activ!-

ties of the Naval A!r Training Cocand. This report
focuses on probler of the Instructor training program,
describing charges aIready effected and these being
worked upon.
T. I. F 3

1060
In addition to the customary status Infcration, 1065

this ;:.*gress report ccn'alns prellr.iary reports on 3 serkcshire, 3.R. STU Y L1 CEM NAVAL AVIATTCE STUDENS,
research projects on the effectiveness of training fi s, Ar LA3tS CF T PRCBL. & P.CCIE!ATICS. INTERIM REECT
including data. The prolects concerns 1) effects of CHZ EJCA-H 4.4L RESEARCH PRJRCT. Contract N7CRI 383,
varying ar-ther of wc, In narration, amount of wh.€-t- ros. 20 E 6, Rep. 383 1 A, Rbri Proj. 128, June 1948,. +t 21pp. M S ectal Devic-s C-n-er, Poe. Wa~shington, N .Y.
works" Information, audience participation, and succinct- 2Pp. -sIL Bel enrc. C.,I.,Por t .Y.
ness of treatmentl 2) effectiveness of visual and auditory (Ricardson, Bellows, Henry 6 Co., Inc., e York, N.Y.).
attention-gaining devlces, and 3) effacts of prestgs
and identification factors on attitude restructuring ad 1065
learnng from films. All the various exper!wental fi!

-
s This report describes the preparation of a mnual,

produced for the prograzn are listed and described. Successful Study Methods, designed to aid students In
T. G. the 1avy Air iralnrg progran in improving their study

methods and habits. A copy of the manual is appended,
together with *uggstions for eoploying It effectively
and a description of a study of the validity of the
canual (in progress).

a ,. .' *G. R 613
z - E S
;;. " .= ,,; L .

S .- t *o1068
S I =--. o - -Fryer, D.H. & Sparks, C.P. TIE rDEELW P OF AVIATION

- 1 0 C TRAINING SYLLABUS YATERIAL. Contract N70NR 383, ProJ.
-- C .-- -- 28 A ug. 19 48, 3 0pp US N S ec al Dev ces Center, PortI- CS 3 . €- S 

"  
28 u. , c

-- Washington, N.Y. (Richardson, Bellcw-, Henry & CO., It-.,
0 C 0 C , CCL New York, N.Y.).

. - ae lobs-
c . C C Z V 0 This report descrilbes the preparation of the

I - 1 9 _V C ganl fo- §.vlla-pus Constuoto ired at assisting
0 C - in the improvement of syllabi, texts, and lesson plans

z- c- in the ground schools of the Naval Air raining Com-
0. 0 1 C MW - c rand. The rrsal itself is appended with an enclosure

- %D 0 .- e - .21 Z entitled, Princioles of Fducational Psvcholoov.

U0 -0 0 "0 X, 0M

I.a -2e >1 WCO X-LO 3F Mou o. u
0fSO 'o VL C! V

* " 0"- z M 0-5.-.-> 1069

C 14 cc c o 0 -M Fryer, D.H. (Dir.). THE TRAINING SURVEY - A METHOD2 OF- 07.0 EVA WATING TRAINING WITH THF 1948 ANNUAL SURVEY AS AN
. ... >. &> 1 z--.-' EXAMPLE. INEPIM REPCRT ON EUCATIONAL RESEARCH PROJEI.

IS OOU I> Prj >'. Proj. 20 o U . - c U.C Contract N-CLE 383, Proj. NR 782 002S, Proj. 20 E 6,
0 0 Ca 0 M SDC TR 383 18, REBd Proj. 128, Aug. 1948, 146pp. US

> c " ° Snecial Devlcer Center, Port Washington, N.Y. (Richard-
. C 0 0c . . son, 7ellms, Henry P& Co., Inc., New York, N.Y.).

0 o o V. C

I V , 'V5 1069
V U -V Mc c . This report describes in detail a technique for

>i o L ,, 5 .7 surveying training, Involving the following stopso
CC .2 0 UL E
e < u . preparationsvy pronl f backgroundco ietraterialg onr,°ientation off

X 0LV 50 C CV I survey personnel, coliecting evidence, analysis of
o0 1 . 0 :9 .t U Kaa, prepar-ion of report, and recorendIrg solutions

C. c E C .,- - for trainirg problems. The technique is illustrated
_2 0 V C c U 5--*- 0 with a fall :eport of its use in the 1948 survey of

" O 0. ' a C traininq in the Naval ir Training Co,.nand. Included
zo0 I -.c 0"- - are the reports of ( survey teams on ,uch subjects as

. c= ". - c7 5o 3 classroom Instruction, course techniqur" . student .4val-
•u -5 ation, training develt,p.ent and research, instructir

3 - 0 training and evaluetio., and others.
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sro..i 20EC. MREUINT ? 3932 9L RM P=J 12 Af TICR 1 295Lab . -h- AZCTVSA. Sive SprTIAL 119.91TC

30pp. US rtcgal Devies Cge., port Xsehlngrco, 34Y.
(Rards. Bellms, Henry !- Cc.. Inc.. lw York. X.Y.).

cz !075
To discover whehc. auditory data night be used sue-

1070 ceisfullv to display spatial localization. ttn subjects
Mhs .- art der-cribes a prell mary validationt of were given a series of auditory signals following esipli-

the. NMIa Air Tining Corvoind's Ztrstcr Evalruatio cit instructions on the. canner in whiich sucto signals
Report (!aP). The ITER IrV*lV&a seleCt!On Of daSCrIttl Should be uS9d to detemnine loration in space. Twenty-
it-rasifs aitsat raea, a graphic :511.19 scale, and a four possible space locations were used. The results

sactions for rater's Cc-smrs. Varlous suwlro r znd are presented and discussed in, terns or the number of
in. XER to rate 96 instru~ctors. Rak ogic the !n- type of errors ejAlibite6 as a function of the nunber of

stmuctcrs 1-. boils superiors andi students Mome used as sga presentations. loplications. for radar and air-
--ta-o m aes. olatiznsh-s betwoe . R MEnd craft operation are presented.

crIt,,,zr measures are discussed -sgard!-g ZER vb1id~t71
racconendAtions for future research are made. A copyl
of the 11a is appended.
T. G.

1076
ilarnar, V.3.. & Eaosssrger, ?. D=?.TAT8ILU!
A;0 DIS'RIINABILT OF TA112ES o. A RMl0?E
Pfl0SrT lON ILlkN.?OSM1O!' IMDICAOR. Proceed.i

Beksie.P..A STLWD OF I1=111AL Dt!EW9.-S w s~ or the institute of Nadio, - n~s
AICV4 -2A AVIATICS S ftUSBIS. (PSfYMICCAL SI3i.IT97

CE TAIlrI!13 TECI#CI'JES.) Contract !.-,a 393 Proj. NP 156, 7.0. 1,3)0.c 0'tit, Port Washington. N.Y.
782 0C2. WCl Proj. 20 E 6. SOC R 38 .1 12 s9 R Proj* (Jotns Hopkina Univeraity)
128, May 1949, 32pp. USN Snectal Dv!ces Cener, Port
Wishingticn, N.Y. iplichArdair. Bellows. Henry & Co., Inc.,
C-N3 York, N.Y.).

To determine theo opticsm opieratins conditios foo-
102the ps-oeto -lan-poeiticu indliontion scre or t.he

10 o rtud- the predictab~lIty of success In 'lava! rsadar a-stem, threshold rwaa'rements for six )bee-ere
s eeObtains! (:-LI:-iou detectable aisroAls enI ninicun

aviation training, a battery of eight aptitudet tests etentosimlsasteflw scw-
was ad=m1nistered to 560 entering students. Success s~tc ewe w inl)a h oliigfc

crieri wee dilyandfin, curs grdes Th iner- tos vere srred. 7ide0 rain, CR? blac- (acone bris-utness),
crtei wr dly n fn. ous gaes heIto- sl oril-clppizr,7 .i~r aoc nest-,adtr

correlations of test scores 4-d course grades art anal- di c#i a Ieeo. sore ntreamelyce-1 niv teo- f

yzedand iscusedregading'Y. early detecxcn of *--ret ,ietectcws as a function of the dIlfTerest vrlrta
potential fa~luret and of apparel.t failures who may bins. Results from a etarsiard ?a1 area co-o-ared uwih
succeed with help. ti'.,e data.
T. G. 1. R fax .1

Richardson, Bellcwsp Henry P. Co, A SILWY OF CJERA- Harriman, X.J., & Williams, 3.8. VISIBILITY
TIOIIAL RESEP.f3 INi THE NAVAL AIR TRA1Uhir. COMW). ON CATHODE-RAY TUBE SCREENIS: POSITIVE VS.
FINAL REPORT. Contract !.701,R 383, T. 0. 1, REH Proj. NEGATIVE SIGNALS Oil AN TNiSITY "ODULATEDU
20 E 6, SDC 11? 383 1 13, June 1949, 121ppi. SCOPE. J. g. So.A e. eb 90%Q
cial Dlevices Center, Port Washington, N.Y. .0-04 on .o Amr.6, Fe.15, 40o,

Desig. Igo. 1IR-784-001, ONR, (Johns Hopkins

1073 This report ssrn.:arirzes a 2- ear project for sup-
.41 ply'ing techn .a assistance in the develoomwntala-

pects of the Niaval Air Training Cormand's ground train- 1077
J.. program. Contents Include; recorrtendatiofl5 for To compare two methods of presenting signals on
research and development In operationaL research, cathode-ray tube screens, three trained observers ad-
trainIng policy, Instructor training, curriculumo devel- jutted intensity of the signal (small. interesedive. ard
opmett, training surveys, billet developme*nt, and large sizes) untilI signal was just barely visibl e for
technical specilsists; a statement of the project's (1) grid targets (positive signals) which appeared
purpose, and an histcrical sketch of the program. Ab- brighter than background, and (2) cathode targets (nega-
stract-, or 9 technical reports, 2 survey reports, and tive signals) which appeared darker than background.
I terature report are Included. A table sum-marizes Threshold data (decibels of attenuation below~ initial 8-

ac-icn taken by the Nlavy on project recommuendations. volt reference),are analyzed as a function of scope
brightness (bia ) for the two typos of target.

1074
Hamburger, F., Jr., & King, E.J. A RECOH- 1078
DING PHOTOMETER AID ITS USE IN STUDIES OF floollen, C.E. P. Hamburger, F., Jr. A PROJECTION TIMER
CA111ODE RAY SCRITBI DISPLAYS. Contract 115 FOR VTSUAL RESEARCH. Contract Il5 ORI 166, Task
ori-166. T.0.1, Proj. 20-P-1, c. 1947, 19 Order 1, 166 1 4, Nov. 1946, llpp. Electrical
pp. ONR,Special Devices Center, Port Engineering Lab., Jon okn nvriy
WahingtouiL.TI. low Yor.

1074 1078
Arecording electronic photometer is described, suit- A device Is described which provides visual Images

able for m'easuremecnts of light patterns generated by (rrsac eln ihv~a ipa ehd.Se
radar indicators, and also applicable os many photoct- iClf.ally, '.he equip,ent s designed for basic study of
ric proolcns involving steady-state or transient illu,i. viulime;odeear rosrer blt ot
nations at low brightness levels Design and construc- OPtloum use of Infoimtior prosented :is aseries of light
tion details wi~th some photoretric data, obtained from Spt appearini3 on, a coordinate system of cort:ertric
a radar plan position indiiator, are pentd ad ex- IrCles. The equipmerct which Is described anid diagrammed
plainea. Somec additional design features for an *peo. Ir detail i1 produce Images varlAle from three inches

veil ~ ~ ~ ~ ~ ~ . fesoaesugse.: ive feet Ir diameter %hich ran be produced with any
v.e1 vPsir ar sugstd latlo- from 0.143 to 0.f@C seconds.

Ill - il4



Garner. V.1 AD$TRYINKLS" FSOW T WISAS A
FUNCION OF WffITIOU RATES. .- am.Se
July 191.7. J(4). 600"O. Pyhlvkt.Je5*U V

Hopkins Wivuersaity. Saltioe :
C 1Z IF1

31 &9g
teThis research determined for short toes (Sam-we) . ?I=

exten~t of threshold change with chaimge in the raps- .0 c_1a
ile rate 401d theconditions under which. the change is 0 V.- : .

smaimal or minima. The chsange was studied as a function V -Z*~

otye of threshod-absolute or meshed., frequeoncy of ,~t C-

aone.000 lOO1.Ocps. adduratonof ton- ..-iso
50 05". Six trained S*were used. fromgab a inium rzt CO C ZU,-

,of f ive observations were ltained We conition. a@_ ar
t iin ratesbe4t.ell IA and 100 per sac. were tested.E 0

Tethreshold changes are considered In tes of total - f--
onrgy changes as afforded by change in repetition rate .0-

Compared to .dAnge in duration. The conditions aeces- ..
sary for tempoeral integration of acoustic immergy by toie 2"_ 130t 0

earfare discussed. =1 - =.;. o - it s

t u3 - 5 02121 S

Vltiif. ;#.A,, & Mcl. S.1. STUDIES 1ii SPACE OhItuTATImN. t ±; j I
IV. FlJSTMVNEX~CPEIINm0 ON PERCEPTION OF THE WPRIGHT Wiii ~ 2
DISPLACED VISUAL FIELDS, J. exy. Psychol.. Dec. 19.-~ scv
A(60. 762 762. (Brooklyn College & Fwarthsre College).-- E

To dete:=ine how perception of the upright is affect-

ed by/ position of a simple luzincus visual frame (28 de- *-a -
grees right. 28 degrees% left, erect) and boy positior.
(28 degrees left, erect), 53 adult subJects insa cog- x: cxjg
pletely darkened room adjusted a luainous rod (set with- I'S : - 0'
In the frame) to the horizontal and vertical for a1ll- 0 -. 1- is -!
above cobirations. In supplementari expariments Judg- -- ! t C 9 " T a-1Z_
zent, were smile for: 1) additional frame positions, 9 V-.t
2) frame within a frame situations. 3) rod sith and with- ;.
out a frame situations. All results are discussed in d 0 2 -

ter--t Of amount and direction of errors as a function of
articulation of the visual field.
T. G.1I. R 3 l OV&

Saltzman. I.J. &Garner. W.ft. REACTIGN TIME AS A MEASURE
VF SPAN VF ATTENfiON. J Psche]. 191.8. A. 227-21..

1081 (Psychology Dept.. Johns Nopkins University. Baltimore.
Garner. W.R. ACCURACY OF BINAURA LOUDNESS PATCHING WI1TH lid.
REKATED SHORT TONES. J ex, IinIo. Aug. I947 UL
(4) , 337-350. (Psychology Dept., Johns Nopkins Ulniver- * b
sity. Baltimore, Md.).

i0e; 1084
These experiments were aimed at showing how the du- To evaluate the concept of "Span of sttention" and to

ration and repetition rate of tortes affect the binaural compare the effects of two different methods of studying

intensity-disparity threshold; also the effects of (re- span, five Ss were presented with concentric circle stim-
quency and intensity on differential sensitivity were ex- uii under two procedures--tachistoscopi- presentation
amined. Six well-trained males observed; the task was (T?) and reaction time method (hill). Wi1th IP exposure

to natch the tones In the two ears in loudness when. these duration was 0.5 sec. and Ss recorded the number of cir-

tones differed only In Intensity; each S made five loud- cles appearing on a data she&et. Wi1th hill the stimuli re-

ness matches per condition. Conditions tested Included nained in view until Ss made a verbal report. Percent of

tones of 40 to 100 db, 250 to 4,000 cps, I to 200 ac., correct identifications and his were analysed In terms of
and I to 100 times per sec. The standard deviation of I) the effect of exposure time, practice and kn~owledge

these matched values was used as the measure of differ- of range of stimuli upon the sire and immiediacy of the

ential sensitivity. This technique provided data on span of attention; and 2) the relative efficiency of T?

loudness relations of the two ears and the magnitude of and RTh.
differences between Ss as compared with differences with- G. It 3
in Ss. T. G. 1. R 7

1005
1082 Hanee. A.., & w13liae, 8.B. V1S1BILITY
Garner. W.R. THE EFFECT OF FREQO(NCy SPECTRUM ON TEN ON CATHODE-RAY TUBEK SORMS: WE ?E TS
PORAL INTEGRATION OF~ ENERGY IN THE EAR. J.I Qacous. 00 ? O LIGHT? ADAPTATION. :.J. . S*.Igr.,
ftc.. Sept. 1947. j120). 80"-15.' (Psychology Dept.. April. 1948, SR. 363-37.=onrsi0t 15orl-168,

Johns Hopkins University. Baltimore. Nd.). r.o.1, Rep. No. 166-1-32, ONR,

9 v o kn Cot ,Fr Wsigton!" !, now

102The following hypothesis was tistad: "The rate of 108 T deteraine the effect of light- ani dark-..dapta-
temporal Integration of energy in the ear Is dependent on tion )n contrast thre.sholds and time for detecting a
the width of the frequency band of the energy to be Inte- eupra-throshold signal appearing on a cathode-ray tube
grated. Duration Is exactly equivalent to intensity only acreen (P-7), a series of observ-ations voe nade as
when all tl'e energy to be Integrated Is i.; a narrow band theme conitions vara wariet: pra-expoaure briahtnose
of frequencies. W1hen the energy Is in a wider band of (0 to 2000 millilaumborts), are-sen Intensities (0.0001
frequencies, Integration will occur, but the change in to 0.22 mifllAbsrts), length of esposre (1/. to
threshold will be less than the change in duration." 5 minutes), contrast retlna of sai;rs to bc)iemun
This change In threshold for very short durations of (0.13 to ?.50). Contrast threeshold@ and detection
tone--I to ;oo msec.-.was measured for a nolse stimulus tires are analyzed statisticislly and1 discussed in terms

(50 to 5,000 cps) and sine-wave stiinuli--250, 1,000 or optiml conditlins for radar operation,
4,000 cps--for six male observers using a modified method T,G,i,Rg.
of hlmts, threshold being the hearing of two tones In
success ion. Yen. observations were made par binaural con-
dition, 25 per monaural condition . G. 1. R 5 111 - 115



Sulamt 3.B. in W9EC 6F Ift".U! DIAL Sweet. A.L.. & Bartlett. N.M. AN IUISONT011
so f usunmm NOTATIN XNc. ANN .1 . July1946, jZ, 400-401 treat -166, T.O.

To sv&4y the affect of 1nt-zaeut d:&l sape ca TLare decribees a 11toca- 9*ae os ve lie
seems,- of reeadina off WnC~mnao 63 fsecq vloed a96Stdc e eth~e-tay a=*n8 havlo a _nr*57 sweep,
briefly esc of five dial amep" (VWeeLeal, horizontal. b, comined with otber cond!tl'ee, the r-ictia vf
roen, soml-cilrsm, opss-w!a4w), etee for size time o'! p alceeda speeds of 1 - to 20 r~:otaio per-!*-
"a stylie a' asul, "Ulme anoites. contrat. =to. 3WIdeooe Is preseatel to shrn that the IlicaZo
size and bbu e fck~roo, a"l pieftonla -'f t* waselva -Imot (seaiscoo azeited bf alsl ot-70M-
ad direction awe amlyzad for atsiflcen. 4ffamee It &*ages s-ch as type of screen and up" tnw Cool
In 1.3!bi11t7 YISlded 1.7 the five asegae. IMPl~catboe !t!=$ ea" alve.
for Icatrmnm leeIM are discussed. Olli.32

1067 Ion2
bweet, A.., & Bartlett, 33R. VISIBILIT 0f WMilam S.D., Ikrtiet,' 5.3.. & 1g. Z.CATROEDRAY TM8 SCREENS: 3GNALS 03 A P7 WISYDZLIT 4W CA75CM-DAY TUM 5dm~l:
SCRUNX SiM AT DL183FZRZT !INTEiAL3 A"311 SCRN BRhUTEUs. 1946,sI.

KICITATION Am. mer., April 2948, -4U Co0F T.0. 1,39& . Cnrc all , '.0.1, 2 -1-, Nep. 266-ba ann.
16-- . RSeaa I~c ot -etr. Port

Pert Wahington, N.Y.~I (john-9 ftop-kfs Yrk, (1 101 ftiv.)
Univ.) 

I00
T1 stuI'- the *.ffect .7f scysen ". atness (_*Il

1067 bs$) on *-be uisibility nf *!Iq1s on the qpaso pWt-
Zo ~ ~ ~ ~ ~ ~ ,a Iss- iiblt hc~als3p51 1

f t~on In!cat~in screan of the mth-ra-y tube (71ui,).the tuhdassyEbe scyre (P-7), rl*3al 1 = t~5olds dunisclton thresholds vero )btalnel for four -b-
.1cr eactu of 5 oboe.%_r veto m-esared. at vaie Iner s.ras at 12 bias (briebtness) lerals. vith a ro!se-valis (fiotoreo-ce to 6a5 secmeds elay), sum1 freeo1 screen and v~th role (screen cdotte-). Threshold
(0Oto 10 decibels from reference a'oltage), EG050 irfI-t- sot!~d bias msurea Nre rThen in "s'ltsnlts
ress or Mr? bias (11,1is,17,20 volts). V79Iallty datarsorre no r~Bes nt o ccai-
ace arAvar as lze at atis fac~ of c te tce vaia V Ith clasg~cal data 'on fiens~ttiity 'of the eye. Prac-

bles to dee-a ccdtc -erarin op 24= tiosi fmpllostbons for- 1essrch -n ralar dlala,'u
detection. and for the 'ooerstln ensInee- are dismas.sel.

T,0,101- A.R5.

Jeffries. R.4. & Hamburger. F.. Jr. A LINEAR MOTION C13.RACTRISTICS RECORDIER. Zontract
N5 ori 166. Task rSrder 1. Rep. 166 1 36, Sept. 191.7. ONR. Special Devices Center. Port
Washington, L.I., New York. (Johns Hopkcins Univ.. Electrical Engineering Lab.. 3ialtimore.

The Lineer notion Characteristics Recorder described in this paper wans designed to4 2
produce records of the parmters of notion encountered ;n the study of basic psychological
motor problems. The eluipeent provides a free-moving stylus which may be directed by the S
over a predetermined traverse. Sijiltaneous time-history record2s are produced of Instanta-
neous displacement, velecity, and angular deviations of the stylus from the travers. This
paper reviews the design of the signal pick-ups and associated equipment. Engineering ana-
lyses and performance data are also Included.
A10

1089
Williams, S.B. & Bartlett, 11.1. VISIBILITY 0ON CATHODE-
RAY TUBE SCREEN1S: PROBLEMS NO METHODCS. J.Pyco.
1948, A. 401-417. (Psychological Lab., Johns Hopkins
University, Baltimore, )M.).

ThO Cenoorl feature$ Of o~n use! In radar
d~pasare dencribel, with "~cial features of in- 19

terest to peych !4oj;incti r-e n osome Ittail. :19
C;ererl lck;i' -nAo is prozented as a fivamework for Garner, WVA. THE LOUDNESS OF REPEATED SHORT TONES.

yrecios. rseercloprolec. Sme bitllnes ~acost. Soc. a., July 1948. ~J(4). 513-527. (I'sychol.
curso~nts of the cath-de-ray tubei sc~an nnd al; ogy Dept..* Johns Hopkins University, Baltimore, nd.).
are r,!7*n with cozmnta on experimental methode used.
0,I,R6.

1090
Gleason, J.G. IM DESIGN OP NUMERALS FOR
USE IN COUNTER-TYPE INSTRUMENTS: A REVIEW
0? THlE LITERATURE. Contract 111ori-166,
T.O. I, Proj. 20-F-1. Rep. 166-1-39, Dec.,
1947, 24 pp. OXR, !!s aDvie Catr
Port Washington. L.I'eW for. (PF8M
Univ., Div. of Uduc. and Appi. Psychol.) 1093

These experiments were aimed primarily at determining
To9 the relation between loudness and the repetition rate of
Treview liter-Ature fi~r data bearlng on the tones and the effect of duration, frequency, and Inten-

design ri nunmrln for cr~uoter-t:-pe Lvstruments, gone sity on this relation. Six experienced males made ton
b-Asic studieo) n the factors affecting visual acuity observations per condition: for loudness. duration, and
are studied. Factor. surrsorized are size of critical repetition effects the standard was 1,000 cps at 80 db
aetoil., contrat betwson ob~ect Find bankgr ind, for durations of I to 50 msec. and the comparison was re-
bri.;htness level or lunntlon. c)lr. and tio )f peated at rates of 5 to 100 per sec.;;for frequency tones
exp-curo. ,v speciflo- 91.udes if numeml~ltbl1ty ranging from. 125 to 8,000 cps, of 40 or 80 db, and of 20

are nclded.2'.cuseon elaes tosedatav' he sec. duration repeated 25 times per see. were each com-
Isi~ of ntru-trt nu-Arals. pared to the same steady tone; for Intensity a series of

R"',.measurements similar to those for frequency were maeusing intensitiew ranging from 20 to 120 db. Five basic
relations betweer loudness and the repetition rate of

Ill - 116 short tones are Identified and discussed. T. G. 1. A 14.



Brtlett, X.. soe", J.D., & Dsvsift, G. "1'*s~ X. ACCUMACY OF VIE AL INUMPMA-
MINAIONiS OF DIEAN= OS POLAR COORD111117S TMC -U2U' C=MNCU WAU XMS K N AS A

?.LS AS A PMW CX OF ?119 Sr"I UE. J6 M. RSP TO 17111 A
IN9,0.1 42,. 47-o. CleA-i-

023. Fort 11olmsaon M..!0= pr &dt
Mcipkin University,*)e.71.inrKr.(6M-4 fsvi.

T dallevnIne the accuracy *f rdi tsn-et 01-etJt the 2dd&tc5n betvs 4t=%cy of
Mn!'a co-edizi?. el-t.t %A sub:9--s ee-ae&* tu- vis2=1 10s lotion betvs **sa iurk and size
reate -Itc~, -rrwl - e-Z fa , 9er'es o nIsntrmll, 7 subjects setingtod the postion

,f- dsimslaF-idetlia =:Ul f s Or Wa1,a t displrayed on 10- on' 20-Inch polar coardinate
tut, lfferian, In atei-(=.'s .'e. %~ ;101s. with si=6; of Intetiali varied free: 1A to 10
tmwet..- rtftl). Aa!e id a s -- ~ 'a Errors of tter.olation. (mcortimn or the in-
,_-:e- f*r !feremt it cs tecre, If the c'1Aatant tralz- i- vhIzie estimations were maie) sed atmolbte
errOr !n cog 1at v~r ~b!3.1%7 o th a*rrors a, eetinatixi are: alj-Ss a f:=ctio oC Ini-
=--a Is !mteton-etei ms a fn:io-f a~le terval size. A critical ri, Is 5O.-_sed %hick will

nhrI nor -effov* &ve 12-scazel. :1.14d naxiro accuracy of in-terpolatIon. Ividta
4i1f@ee-es in perfarsanoe are rited.
T,G,I.Rco.

Dogty. J-01. & Carner. II.R. PITCH COMIACMRISTIS Sligt 1099E ZA MDICIINBLT
SHORAT TONES. 11. PITCH AS A MICTIOSI OF TONAL IRIATION. Segt .. TER.?V ~C~RR~~
J_ exr .slxkfr.. Aug. 1948. JAM5g. i78-49g. (Psy imsg OFSEY A MILETORC FORMS. j

Dept. ~ ~ ~ ~ ~ ~ ~ Ap. 1952. 11.in 32vriy atane d.16~4-M2. Contat NDep.. ohn Hokin Uivesit. lttiore M.).166 T.. I Rp. 166-1-55, M. OUR, Fort
Wsington, X. (Johns Hopkins University)

To determine the direction and magnitude of pitch
changes as a function of duration over a wide range of l~
durations. frequencies. and intensities. two psychophy- TO study the re*tiwe dizcrImnmbIllit or forma
sical methods were employed-constant stimuli and average !n & complex tsualt display, 21 subh.cts sorted a .
error; for both the standard was 250. 1.000. or J4.000 cps b41r Of Cecer'.lc f V= (21, fix of a kind) on the basia
at 90 or 70 db and the comparison was 6. 12. 25. 50. 100. Of (1) their Lttentlcn..,ettln9 value, and (2) a pre-
or 200 msec. Six Ss were used. In the first procedure determined mrer. Men szrting times for both othod,
one standard was paired with each comparison ten timeis; are studied for sienlficant differences ammig for.
for each set of conditions the combined data of all Ss 1ank orders for Oelect~on and speed if sotn ae
were fitted by a straight line using the method of least 9tiwn. '*4- !5tions are made as to the al digcri.,i.
squares. In the second. S altered the frequency of the able farmw to) be selected- for Visnal display.
comparison over the entire audible range until it matched T,I,Rll.
the standard in pitch; S made from two to five judmnts
per- condition: variability for the combined data was ex-
Pressed qrsphically by sloes. G. 1. It 7

1100
William., S.B., & lanes, R.N. VISIBILITY 01
CATHOC-RAY'TUI SCI 1U: IUMTZI AND

Cbapenia, A. UICRY AND NETIODS FOR ANALY- COLOROP AUBIBU ILLUNIULVION. i-Poh..
ZING NRORS IN WA-N&CRlUE SYSM. Anm N.Y. 1949, 27 231-244 Contract 15-owl-16*T
Acad. W&., Jul., 1951, 51, n179-1203. 0. 1: *cJ. UR111-784-OL, Rep. 166-1-56. CUR,
contract U-ori-166, T.O.It Rep. so. 166-I- S~ciaz Devices Center, Johns Nopkine U.
49, OW, Spca Device* Centr, Fort WashIng-
%on,0 M.. pen UnIvd"

To study vis ibility on cathode-may tube screeams
10-N- affected by ambient illumination, 2 observers sade

This paper develops sYstemtIOMliy seveal threshold Judgmnts mn the appearance of a sall siganal
por-ant concepts and formuas for analyzing err*ors pip on a typical radar scope of modulated Intensity.
In complex mstn- 60hlae syStm (C-~CifIcaU1., radar Rtoom Illumination was varied from C.0 to I. footoandle
proble) and dtmnatrates by practical eXamPi'' the for 6 colors- blue, Cree mazie, amber, red, end 'daylite
applicationsl -f these equations to the analysis *-f Threshold data aeal~~1yzed 83 a funetlOn of Intensity
errors In euch lYltecll a nd hue of illumination and recommendations are made
T,r,,1,Rll. for- illu-41ration levela in the radar operating room.

These results are compared with those In the vT~sl
literature.
T,G,R19.

1097
Hanes, RLV. A SCALE OF SUBJECTIVE BRIGHTUISS

J. a!)~., Aug., 1949, 39 4 -452.
go'jtU ii66, T.0.1, IPi NO. 166-1. 10

51, oUR, Spec vices, Port Washing- Kaufman, Z.L.* Reese, T.1., Volksann, J., &
ton, L.I-ohw ork (76J .9il Univ.) Rogers, S. ACCURACY, VARIA3I&ITY AND SPED

OF ADJUSTING AN INDICATOR TO A RZQUIRN
OWAING. Contract U-ori-166# 7.0. 1, Rep.
166-I-NRC 4. Sept. 1947. 37pp. OUR, Sue-
II&I Nviges Cnter Johns Hopkins U.,

Syste@ Reserchcut. Holyoke college)

107 o doternino hoi rolinbi," indiviatals can rlke 10 Ti hwrestirtte norm factors In the discrimination
fractional otimntes of the rolanlon if cubjective of angular orientation, 6 subjiect* observed a lares
brirhtr,asr (brllinco) ti oh-04c.1. bri'-htnaOs flur circular display on which was a line of light and ad-
trained oub.ects aajusted a vmriable flash to 1/,- and tasted this line to & required bearing. In a second
3/4 the brilhtness of a stn-,rd (0.X~ to 100 -11111- ontoP, a ainele bearing narker at 300 vas fixed on
lAroborts). otilor vorlables wore: hei (white, red, the display as 2 reference of 'anchor". Errors of
reen, blue) and duration (13M0, 0o , To milliseconds). adjist-nat and *irws for adtastment, aeanftlyz~d stetis.

The results are analrzo statistrlal'. A sublactive ticnll~v to determine the accuracy, variability, and
brightnesis or brilliance scalea I conctructed, tho unit areal -)f performance with and without an "anchor.

ofwhich aS callod a 'brIl', and c lpred w Ith :1 curve Indiv'dual differences are dis1cussed.
ibutiflod by intoraOtin, iIfforenco 1zrcns. T,G,I,36.)T
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1106

1102 Four Inexperienced Ss performed a simple comensatory
To investigate factors in estimating visual naler, 9 tracking task IsIne-wave course) uender bollh auditory and

subijacts received brief ( 1.5 second) visual preseta-: visual presentation conditions. Each S was given 50
tins of randoly arranged fields of dots (from I to 210' auditory and 50 visual trials. Tracking was done by
.and reported the "ember perceived; scm subjects Uwre joystick saevinat in the reverse direction from signal

instructed to report accurately and some for speed. Re. notion. Perforvance was measured boy integrator scores

sults are given as percentage error and variabliltv of oba~ined electronically from tme aee" under the error

reported number. time for and confidence of reporting. curves. Auditory and visual Perform"n* data ware, con-
Analysis end discussion Is In term of the effect of pared statistically by t-teSt technique. Tracki-4 af-
number and instructions on speed and accuracy. and the ficiescy was also determined for both signal conditions.

tedhniques used for estimating ("sub;tlzIr4 . versus .6as- The Influence of discontinuosus stimulus presentation and
timsting") implications for application to practical reaction time on performance was discussed briefly.
problems are dram. T. a. a. R3
T. G. 1. A 9

1107
U03iNphrey, C.E. * Thompson. J.E. & Ensor. Helene L. THE

eAwsen, NW ae N . ajee .. EksUieN OF TRACKING EAOR: nINE-eI-TARGET. Rep.
TMII 1 AM C11111111 09 TALX PIZ AP/Jill TB 196. April 1953. 3pps. Applied Physics Lab.,

111111MIIIF w 0f. m - .JZ 9 1ha* Jos os ikins Unilvrity. Baltimore. Wi.

hap. -W S- . Oat. 2850. 011111, $ i
Ilerve Centers Nbl. No170be Coog. ot

or P s v o.0n3is .1 0 This paper suggests tim -on-targ et as a technique for
11 inesigt measuring tracking error where error-curve analysis is

To nvetigtethe manner in which, visual number is rot required, its advantages in terms of simplicity.
discriminated. five subjects received visual presenta- cost, time, and accuracy are considered. Sumry error
tion of fields of dots (from one to thirty) and reported data collected from four tracking studies and one track-
the nuer observed. Tim for observation was not limi- Ing personnel selection test are used vo indicate the
ted. The data are analyzed statistically in term of reliability of the technique.
accuracy of report and tim betwee stimualus pres0ntation T. Rt 4
and reports. The shape of the furnction Is discussed and
explained in term of discrimination techniques used. A
discussion of the statistic of analysis by rectification
is included.
T,..1. ft 9 1106

Chapenis, A. STUDIES OF MANUAL ROTARY POSITIONING MOVE-
MEATS: 1. THE PRECISION OF SETTING AN INDICATOR WHO TO
VARIOUS ANSGULAR POSITIONS. J. Ps 5l.151. 31. 51.64.

1104(Psychology Dept..* Johns Hopkins University, Baltimore.

Knturt, A.L. a Reese, 7.3, THE EFECT OF DIFFERENTIAL Nd~l
REMRlE(ar CIN THE DISCRIIIINTION OF VISUAL t$JNMll
Contract HMp. 166, Rep. 131 I 141C 8, S*Pt. 1951, 3Opp.
psychophysical Research Unit, ahM InvkaCfme

S 'th Xode, Mass. (Reprinted from$ aA.shiWOOL' 1951

ut 20-231-1108This study tested the accuracy with which Ss could
rotate an Indicator knob to any angular position In the

Si absence of visual cues. Four me and four fena-le 4-
1104 each made 600 settings at each of 20 angular positions

To investigate the affect of differential reinforce- which ranged from 0 to 170 degrees. Half of these ware
ment on the di~criainatiofn of visual numoer, 10 subjects made without a visual guide and half with (though S at
received one series of brief visual presentations of ran-~ no time could sea his hands or the knob); both right and

dossly arranged fields of dots (1 to 210) and reported the left hands ware used. The main results, given as -ans
number perceived. For a second Identical series, subjects and standard deviations, were evaluated by variance
ware Informed of the accuracy of report. right months analyses; practice effects, differences between hands,

later, the first procedure was repeated. Percentage s*auence of hands, and sex differences also ware examined

errors, medians, and standard deviations for reported by compounding the standard deviations of all Of the
.uzber are analyzed and discussed In term of affects of settings.

reinforzement (knowledge of results), both Immediate and T, G. 1.
lasting, and of Individual trends toward over- or' under-
estimation.
G. I. R 10 1109

Saltzmsan$ D.C., & Clarner, W.R. ACCURACY 0F

1105 VISUAL ESTIVATION OF AZINUTI POSITION. 1
1105Paiobo., 11)50, 29, 457aU467. Contract N

Humphrey, G.E. & Thompson, J.E. AUDITORY DISPLAYS. 11. or-5 T .0 . 1, 16p. 166-1-70. Feb. 1950.
COMPARISON OF AUDITORY TRACKING WITH VISUAL TRACKING IN OR Ssseolpl Deie Conte , Johns Hopkins
ONE DIMENSION. S. DISCONTINUOUS SIGNALS . COHPLCX COURSE. ly
Rep. APL/JHU TO 147. Sept. 1952. 7pp. Applied Physics
Lab., 4ghnLdflklJLDIy3§ItY. Baltimore, Md.

11 05 i109
The four Ss useo In the simple courle experiment To determin* the accuracy with which angular posi-

(Accession no. 1106) also trjcked the complex course. tions can be estimatedp eight subjects performed two

All other task conditions rem ;nod the sane. Visual taskst 1) estimated size of an anglo formed by two

and auditory tracking scores were compared for each S lights In the horizontal pl.,ne, and 2) adjusted a movable
separately, for, all Ss an a daily basis, for the first light so that It fcrmed a qi, *n angle with a fixed light

an d last day of trials, end for oil Ss on all trials (a reference light at 30, 60, 3nd 90 degroes was added
using t-tssts. Tracking efficiency (accuracy) was do- for some adjustments). Constant and variable errors are
termIned and compared and the correlation between visual analyzed In terms of affect of estimation or adjustment
and auditory scores also was computed, procedures, and for effects of the fixed reference point
T. G. 1. ft 7 on performance accuracl.

G. R 2

111 118
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Saltzman, 1.3.. &Brnor, 11.111. THE UFEZCY ChaP=mis A. HI 1 U % E A SUNSMR C
0F *-i AND IGHTIUS OW THR SiM OF 11=- BnASIC nRIKMcMM I.y
!WUU3 O IIE CIP VANGI RINGS5. Contract 95- Waf i 94.i . a 5 1dT cIA s
orii.16. T.O. 1, WC Namn US.6 PtOJ* 20-! 1, 9-45 eioslh
Toos. Rep. WO 166-1-79. Jeas. 199 l3pp. Joleneuml. (Im uins ~ix~L4 Dev Cen 5tr Johni 309k1@ UnIv.,
rilitith frYWCooperstlve Research.

1110In
To i.'restl ate the effect of size and Lgneso.1 Tbit rag peemts a bee gewL at visual War-

sPeed of Identify~rng the n.Lrof range rings of a amtlo With respect to certain pearl wouss ot.
Polar coordinate d!spla,. f~'.e stibects viewed a screen visl resack. PortIcesor topics cove e: the
presentatton of rings (fron two to ten) at various vis- nature an maeet of vissni otionli, mrk aepta-
ual angles (one. degree-ten =i'.ztes to ninetV degrees) and t10 af t Y ~ici00 visual scultJ!, #A* viallbtty.
at varied bTrlhtnesses (0.005 to 55 appare-.t foot candles) An appikft contains & descipta at tabelatleus of
and reported the, nrrier c1tserv*ed. Total tine for identi- xmmwmtesa n a meature In vievai SCenmce: Can-
fication for the various conditions are analyzed. Dls- aept of 1St "Ad oo1-0 ralmty ibo tsi , An
csson is concerned.- w~th apti=s zI.'e and trightness for oorlastry.
range reading; nurkir effects and !rndividual differences TAI,31C.
are noted.
T. G. R 4

Garner. W.ft. THE LOUOSS AMS LoWWKSS IMTCHIWG OFBartlett, N.~ & Sweeet, A.L. VISIBILITY Of S1011T TOKS. J_ ac.as. see, Pho*Juy119.l()
CAROE..RY TU SC~S SIN~lSON A1..? 396.503. (Psychsology Dept.. Johnes Naopkins Uiversity.SCRIM RM. SO FOR DIMWITM INTERVALS. J. llaltmaft Md.).

M tSoo. Amer., 1949, 39 470-473. Con-7
UitTorl!K6, T.07. Iip. No. 166-1-S3.

OAR, Special Dve Center, Jokls Hopkins 11
filv., Pra3rnoL. ENS. The relation between tonal duration and differential

sensitivity to intensity was investigated uasing &a onaw-
r.al loeadness matching techneique. Two basic condition.s

liltwere employed: 1) the standard tcmo of SOGMsec. durition
To ivesigae soe fctos afectng igna deec- was followed by the comparison tone of variable duration,

to onvtcathoea tue facrees. affetinignal dtttabc 1 0 to 500 sc., the interval between them being either
signa otg rthde-rtunsces the ge iileas detetr-l50. 100. or 500 Pece.; 2) everything was Identical excs~ct
signad vosuetag rwdeinth taret sibletims de02tr the standard and comparison always had the saw duration.
4.inecondbs) brithes ves exosre tm(0.02 tod .4 l000-cps tone was employed throughout. Six experi-
5.6snsbright nesstrnievelt s of s cowe(iean enced Ss each made ten loudness Patches for each condi-briht) tunin raes f seep(32 and 6 rotations per tion. The probable error of the loudness Patches wasminute). Threshold data are analyzed in wers-of the used~as the measure of the difference limen, mean scorerelations between target visibility and exposure tine. in db was the loudness measure. The effects of the vanl-Optimal conditions for grid bias (brightness) and sweep ables on these measures were considered in soe detail.are discussed.

T. G. 1. t 2 . 1. A 12

1112 WiUias, S.B. VISIBILLTY ON CATEOCK-RAY
Chapanis, A. THlE STABILITY OF I O11VEYENT" IN COLOR TOBS 31SEZSt VIMING AN=3. .SA m
VISION DUJE TO TRAINING-A REPORT CF THIREE CASES. Am. r~., 2

4 9
, 39, 702-785. Conf"A -L

is___June_1949,26(6),________ 
1 

Si 166-1-92. onR, ifa
0"mtm. Nd rh mr cdO** ue14,2() Devices Center. Johns Noplcins alur., Psycho1.251-259 (John. opkins University, BaIlmore, Md..___

To add some data on the effects of training In col-
or vision, three coese are prseentod. All were am who 1lu6
bad beens rejected for military service boause of color To detsamite the Mealta within which *ban **oft-
deficiency, had then received training on olor vision triclsJ of view oan be a factor In radar detectIon, two
teats which senabled than to peas the tosts. Several trane sow vs. Sd threahold (appearance) X46ftat
yeas later they were tested on as battery of color vi- of a signal an a uAf led 73PT cathod-a~ry tWae e0~
Ion tests,0 two of which were now end two were faviliar. (fou scow brithoosea three sgnal *Is, viewing
Test score are conpa-'ed with those for 573 individual. agle from smr to twsray daeees of acoctrlolty).
end discussed in terra of the stability of "improvement7 Threshold mneaurements (alts; of signl oltsge) awe
in color vision. aalysed as a fmactlas of viewing ale, Sao" e riatnas,

0,141. and sgsa @Its. Voltage date Is transted to light
V"so and, dismissed. in term of the &Papeozeto else of
the differential thesold in brlgtwsss vlalts.

1113 G#T#lllO.
Chapanis, A. S!IXLLTA1IIOtS CHROMATIC CONTRAST
IN NORMAL AND ABNORMAL COLOR VISION. Amr
3. Psa hol*, 1949, 62 526-539. CostridV_ 1117
15orI-66,T .0. :1, #e.166.1-90. ONR, be!- Steller, E. IIIM FACTORS IN PANEL DESIGN. Report from-.
ciel Deviae Captor, Johns Hopkins Univ. "Humnan Factors In Undersea Warfare." 194.9, 153-175. ja

National Research Coul, Washington, D.C. (John$ Hop-
kins University. Baltre, Md.).

1.113 1117
To add to the data on the phenomenon oalled "height- The purpose of this chapter Is to summarize and eval.

essed color contrat*, systematic observations obtained uate the results of investigation5 on the human percep-
from the testing of 86 color-normal and 34 color-defic. tual and motor capacities directly relevant to panel lay.
ient individuals on the Royal Canadian Wavy Colour-Vie. out problems. and to describe what the study of human
ion Tast lAntern are presented. Color names applied to factors In equipment design has to offer In the solution
pairs of red, grean, and white lights (in all solble, of such problems. The data and genaral principles de-
combinations ) are tabuslated5 and interpreted Ithe rived therefrom are discussed for six major aspects of
light of laboratory studies of differential chroomic panel layoutz practical limits of the working area. op-
eons Is~vity. timai iocati~n of controls and displays, Importance And
T,1,121.. frequency of use of controls and displays. patterning of

controls and displays, distribution of work over body
parts. and confusion of controls and of displays. Pro-
blems of the practical application of this research know-
ledge also are considered.

III - 119 T. G. 1. R 36
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Doughri. JIm. Tl4E EFFmgg: Psa m~ A MEHDA Sleiubta H.S., It Noebrsy, G.N. 1DXSCR3XDW.

511.1ff BETWME GWiEThXC FIG1URE MUCOI..CINTWX (W PITCH AN LOUOESS FUNCTIONS. JL~. ut, FUCONDOrNo s. I- paw - 25auPsdt.Oct. log,. JJ(5). 729-74.5. (Frdmnlin and 22127. Contract T.O. 1. I6, ?.ONerShal College. Lancaester. tem.). Thip 26--22 0111, Specla DoweopCes9ptg

Johns Hopkins Univ.
tile

This expericent tested the prediction that the ex- 1
pericater can predetermine tie Constant Errors (CE) (or Todtrie oeacs ouv o dsarlai..-
pitch and loudneis by the selection of the comarison te bewo siallar esomet~ri frmw under complex
stimuli in the litliod of Constant Stimuali: the saw con- vsigsts~m wuvsbet lmaalrepl
text iffects were determined for the Average Error (AE) aria dintot ispay ard 0cta sftae aft- laoe p1
method. The specific experimental variables Included: f suv ~ad brectant@aiedfro sixy gemtin
degree of &symmtry in the stimulus context. stimulus du- diesinInfv stps cicead ..- as in-
ration (50. 1.000 asec). and degree of spread of cosisarl- le am lk anradre ffzaeedbe- o
son stimuli. Three trained Ss made 50 judgments per a doloao fom ftaher Ad percent of er:o0% In

N ~point. For AE data. CE's were compued from the mean of nain th fon yile adiscrimination value. of the
the distribution of Judgments; differ-nace limens (01.) as awa~ut of tolerable distortion. Tbe effect of the hor-
the probable error of thse distribution. The least lzoatal-vertical poeition of figuese Ifacnted.
$wuares solution for the phi-gme function with un- T24
weighted values, was used to determine the CEs and OIs.
Resultz from the tw.o methods are compared. T. G. 1. ft 11

I 123
-41119 Chapanis. A. STUDIES OF MWANUAL ROTARY POSITIONINiG MOVE-

Bair. .T.. S. A-ler, Rosalie K. A C0;*PRISCN OF ATITR:- IIENTS. If. THE ACCURACY OF ESTIMTING THE POSITION OF AN
TIOS1 RATES A=142 Al'IATIC11 CFFICER CALWIDAIES, OTHER INIDICATR UIO. J. Psycl.. i951. Lj. 65-71. (I's chol-OFICR I~l~~s A~D?~CADS. Se.e.561,ogy Dept.. J .ohns Hopkins University, taltimore . Kd.).

tAritlon Rep. 20, June 1956, 4pp. USN School of
AJ-o, Wd~clre, N.aval Air Station, Fla. 1123

this second study measured the precision with which
Ss could estimate the setting of an lndcator knob which
they were rot allowed to move. Ten Ss each made 18O

To cc-Tare currernt attritio)n rates for three dif- estimates of the settings at each degree from 0 (the
fvrent types of flight trairnees, a study was =&de of 327 horizontal) throught 90 degrees (the vertical). The sta-
aviatiJon officer canidates, 749 naval aviation cadets, tistical stcwary of the data include the mean, standard
an;- 4Z9 offtrs under instruction. The-e three groups deviation, median. probabilities (10 and 90). and lowest
parallel each other in terms of entry and progress and highest estimates made for each class of angular po-
through the program with pre-flight school training com- sitions. The mean and standard deviation data were com,-
plete. Attrition rates by type (flight failure, volsmn- pared to those obtained in the first study when the set-
tary w~ithdrawal, ground school failure, not physically tings were mde by S. Number frequencies for the final
qual if ied, not of ficer =ater- I l, and other) were. calcu- digit of the estimates also were presented.
lated and compared. The findings are discussed in re- T. ft I
lstion to recruitment policies.
T.

1124
tIB Civil Service Comission, 30B AW.LySES FOR pIySICAI.1120 FIT!ESS REQUIR3gNr5. tHandbuek M4 605, Sept. 1956, 39pp.

Caspersen, R.C. THE VISUAL OIS3CRINNATION Medical Div., Bureau Of r4partzsental Operations, j
OF GROMETRIC FORXS. .3. 0XV *Ps~col., 

9 5
0, Civil Serlice Coa=4ssion, Washington, D.X.

40, 668-681. Contr'aot Nlbo - , .0. 1
Mi. 166-1-108. C1U, Speolal Devices Can-
tei', Johns Hopkins Univ.

ShIN NWA s -A pl a r the Us ieel atflss
I12~)of the ftlted sitas Civil Serrftlo. suif to .e in

To inveat~gate some ract.,r-S affecting the discrim- obtalflhi bimffifto Asag thes "I"Ia dpli at
Inatinn of geomatric forns (ellipse, reotandle, trian- 01ii Otviose peaiona. Such Jolt eGoof help In
vle, d!%r nd, cross, and star each vith five variations acilvg th e st stilSl iatt f o -w 3mrtiea?
in area, *nXin dimenst-on, and perimeter), idantific- the "pIcally heaftapgea "n the oler vartle. 110
atio)n jud_-onts voe nad(. by twenty subjects (oe see-. NM m In c la a 61a eiaitlo 4t A~ ana~le5
sjton alv%_s Included forms all of equal area). Per. for MeIcl fitowe rUlMAW, #1 jsb sm~rs tin
cent -f correct reports was plotted as a function of (3880, Mue 29%k), ferut Mi *MOL of Jo% deaeIPUia
the three variables; threshold valuee (5M, correct NA defatims at the feinl feotus tht require
reports) are further analyzed and discuseeco in terx Istimag
,,f the effectiveness of each variable In predicting 1 2
discrimlnabillty of different form.

1125
1121 do Groot, S.G., & Gobhord, J.W. PUPIL SIZE
Hanes, R.M. SOME EFFECTS OF SHAPE ON APPA- AS DETERMINED By ADAPTING LUMINANCE. Z*
RZ1iT BRIGHTNESS. * h* 1 1950, t. Soc. Amer., 1952, 42, 492-.496. Con_
40, e50-654. Contreot% 2T 5-o s-in T.O. 1, ircf-I 66, T.O. , Rep 166-1-124.
Teih. Rep. 166.1-109. CHNt, Sgecial Devics CU,# A21oial Devices Center. on okn
Centor, Johns Hopkins Univ. Univ.- .r Jon Hpis

To inveetigete the effect of forn upon apparent l2
bihns,3 goerclfmofqularea (squaro, To cake available presenot data on pupil size as

circle, and triangle) vera viewed in paire, one ,t~. deemined by the adApting luminance, such measurements
lardandOnecomarisn frmby subect. Tey ore collected from research setudies and weighed for
dnrdand ne ompaiso for, b ~ sbjets. hey numbar of observers to takve the data comparable. An

ad~uoted the brightness of the comparison forn to equation for the curm vhich beet fitted the combined
equal the brightness of the standard1. Three s izes data was determine as the 'best estimate that can be
wore compared. Mean value in miltilAnberts for appar- ande of pupil size-luminance relation. Corrected for
ont britghtnesses are analyze~i and Interpreted as a the Stilee.Crawford effect, an exprescion Is presonted
function of form and alto. wheroby retinal Illuminances adjusted for average pupil

7.P size, ray be obtained from direct kowaledge of the lum-
inance of the scIrulus field.
T,G,IiU.4
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Austin, T.3..9 & 31.i811ts RL3. FAMS RICLATED Garner. V.R. AN EZI&L DISCRIINILIiIITT SCALE F~l LOUD-
To V=~ AND ACCURACY OF TACTUAL DISCRIIMA- NESS JIUDGMENTS. Mf~~~j*Darch 1952. j(3).
T103. 3. m".AV ol. , 1952, 44, 283.287. 23'Z2.35. (Psychology!2ept.. Johnwue Hopkins Ilnivers ity
ConwasoT 0 1- 0 T7.O. 1, Rep. 166-1-155. Baltimlore. Md.).
OUR, Naval Reg h &. Systems CoosrdIna-

'ktion ff5! ohs o I n ave $130
el-ree hypotheses were tested- the e-tal discrlmin-

ability scale for *oud.lzs :r. liesirly ilated t. a scale
of cumulative difference uiriens vor intolsity1. thle fact
that a series has definite limits produzes. anchoring ef-

!126 fects which make dilscriminability better near the limits.
This evperiment !IvestIgated thte rviatlonship !:e. particular spacing of stimulus Intensities has no effect

speed and accuracy cf tactual dIserl ,..ali, of 25 fi.. on the discriminability scale per se. Accordingly four
and the following factors: sex dafferences; hanodtdiess; sets of experimental conditions vere used: three spaced
filgers eployed In akln the discrIzlnastIcrs, learntng; the presented stimuli five db mhart-one used a range of
pressure exerted t, -he fin?;er lip; and subjective canfi- 5 to 100 db. another 55 to 100 db. the third 5 to 50 db:

dens. Th f~gresemplyed ere eem Cr forns. Six- the fourth Lsed a 5 to 100 at rang- but spaced the stlsu-
.ee sujecs eualy dvidd acoringcc ex nd handed. Ii according to loudness rather than log intensity. Each

ne5$ were tested, of ten Ss made 100 judgments of each intensity for each
T. !. R1 i condition. Each S's data were handled separately to con-

struct the equal dscriinability scales. R 6

:;0 0 CpV.

7Z -0 -e - 0z a

STIMULUS INTERV.L IN CONTICT EFFEMT.S o. Psychol., :1 1 E C 0

lege. Lancaster, Penn.). z. r -

X ~ c.C 0

C.e E.C cr 0 0 2 q 0.
C 0 - V. 0C :J O

1127 1 S' - >
The role of the temporal separation of stimuli on X. 0 C

Conte~t effects was explored by varying repetition rate 2- ~ ~ .Z
t, 5 4 5 C.S

and interstimulus interval in the methods of constant5C '- *.U0 0 .
stimsul i and average error. Constant errors (CEs) anJ x
difference limens (DLs) for pitch were deterrine ina0 - *~ . 0'.-
balanced and unbalanced context as well as by the method 41 0 US 01

of single stimujli. Two comparison stimulus durations and U .. -

prior or no knowledge of distribution of comparison stun- -E a - V - CC0'y-:
uli also were tested. The standard tone was always 1,000 C 3 r ev- . 0-1 c. i

1~ ~ ~~~A dat weedte0*- b ''C'P1

cps for 1.000 insec. Iwo trained Ss were used. For aver- ~..
age error data CEs were computed fron the mean of the ec 0 & Q. 

- i; .0
distribution of judgment!, 0I~s the probable error of the w,. . *a0S5 OO. *.0 5
distribution. Constant stimuli dat wer deesl. by: .. > 0 vs - O
least squares. The effects of these variables on the CE ~ z weZ . .3 ZfandOL were compared and discussed. G. R 4 0 za0

0* - SC.- 5 .
Z ~ ~ .2.0 1O 00S-.C-u~~ ~~ - 1-c g e -1128 "M 20 , u

Alexander, L.T.s & Bricker, P.D). FIGURE-0 -
GROUND CONTRAST AWD BINOCULAR RIVALRY. J. 0:4. .4 in* .1

POX. Pnho.,1952, 44, 652-454. Contract a > -c o0 F 41 o

iv., Johs 1OpA Univ. 1w O -a-uZE 0 w

ic 1~ 11 .14 1- 3U- 0

C,0;;0c 1..0,F9,30
0 0 L 2 It 2 4 5 0L' .

To Investigate the rate of alternation in binocular t 5 C 1 :.so 0. -Z -
rivalry as a function of degree of figure-ground Con- VV 9 .. c trsi . 0a

i; - 200 " >2 *.S'
treat of stereoscopic fields, five steroogrsa, differ- 2 -- 0 a i; "- - . a
ing in degree of figure-ground contrasts. V ere preeeint. 0 >w - 5 ~. 5ad o iresujecs.Rate of altemtion for individ. 04 -~.. I~~. . ~!.
oats and for combined scores is studied In tae of
contrast, practice, and Individual differenes.
T,G,82.

1132
Austin, T.H., & Sleight, R.B. ACCURACY CP

1129 TACTUAL DISCHIMfINATION OF LETTES, NUNERAYA$.
Erikson, C.W. LOCATION~ CT OBJECTS 1N A VISUAL DISMlAY AND9, GEMTRCFRM.1952, 43, 239-247. PoJ. aIgna 'on XR-AS A FUNACTION1 OF THE IMU1 E11 OF DIMENSIONlS ONi PIUCH THE ?P84.00r1 Rep. 166-1-146. ONR, Speciel 21-
OBaIFrS DIFFER. J._AL~ba., 1952, M,. 56-60. vIlep Center, Johns Hopkins Valve
(Johns Nopkins University, Baltimore, Md.). (OUR1 Rep.
166 1 149).

119To determine the maner in which the nasmber of 112This expeimt determined apead and acouracy of
visual dimensilons idantifyinig a given objeort influen- tactual discrimination of 45 letters# namrails, eW
cee the speed of locating tne object In a complex geometric form . Solid figures aid figures outlined
field, a total of sixty subjects viewed large0 visual by spaced wire pins were discriminated with the Index
displays (4s9 objects varied in form, hue, sire, finger tip under conditions of no finger mvemnt Ad
and brichtneea) and located the six form euotlv where the subject Vias allow" to Wove his finger over
like a given sample. Two conditions were used: (1) the face of the figure. Criteria for selecting the
the various clavees of aample objects differed from most effective figures are presented.
one another on onlyj one dimension, and (2! the classes 7,I7.
differed on two or three dimensions. Location time
are ansalyrzed as a function of a singile or compiound4 ) dimesions used for discrimination.
7,n1.11-12



Naley Ni a ftevemis. A.- ANl AXEItiiin 15
inu mowor so zaO.cuouaixcm LIM ?.look, W.T., & Cbspeaie. A. THE APPAREWI

]N 01X4WXzl VMMMo. 410 jt - LOOMT OF A LUZM AS A FUNCTION OF M1 IN-
IM .. 1 .W 2M,_4_, TIS. Coto I w- CLIZIODN. Conti-eot V5-ori-166, T.O. To
IWUP*66--7-2470 OW, R~~ ep. 166-L1", Aug. 1952, l 2 pp. OUR, PIM

j9~~-'w lytm OS1S2A I m Ik., 3ystau Coordimation DIV.*
Naiw.ohn B7iiojkins Univ.)

1133 6
ft ietem~s soe IGo.dWGti1t7 ligs I* 001w. To study the apprent lenth of lie 1Wafuntion

detIelat tislis, 47 eelwMdefleamt #a 13 eolm-mml at Its iolnstIo, 80 subjocts adjostod the length of
0sbjoeW -laseted fi nao s*imtt or red ga red- a lia*& valable from a stndard only In "Amgl poel-~PWP Ihoell I~ mtcs.bee .1 t - - blue tion (tent do"e poltIone from 00 to MO70) to apparent

04 ma ewtvi rpm. so amt" for ea eubpjat equality vith the stadar irae. To lengths (thre
04at " 0-ft lvels Uwe plott an the = sAM six lesbee) and four poelic1as (above. bolou, right,

Mmemt as O'tswUseftted tbee.A the -Ie #&A left, at veriabl.) for standard line vwe used. Can-
1 dftae emlpsed im ts- et &iffessasee hae to ~tet sa valablo gra of settings swe amlped and

upft at saw~ detluigo mut far ewe t with pre. tiaueff in tws of the ofie of isual Illusion (honl.
"atem w om the ejeatras &et its&. ftivI. mta1titw I L no various enviear Orientaions
dial ayrw"am31bb.TXM

Bi~keem, C.W. 05330 LOCATION 1N A COMPLEX
3-- .tORTmaim rism. Z. za Paisl., 1953,

!1 ,1 S , -2 45 126-12, Contwat WUvJIUTT.O. 1,2C . 1. - W. 266-1-101. 00 Nasal lesearob lab..

8 ~ ~ ~ I C - ow

2 S - TO Iflvstiote perceptual factow which determine
a~ a-ECSWZ 226 the speed of looatingan object from axag a large

ecfield of objects, both field ohwt and targets vere
le ' ,5t26 006i=tiS. A field of Objecte (six tArgae Man 36

ac-ues -a d..oR;R* - the observer lnooted the tar-
0.0 speifiall delo, orpidlyr . possible.

zs* Vo 0 3peed of perfosnc& :* analyzed "as funsction of field
hetarogeity &ad ta.-get definition (nuaber of distin-
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CO E5 't4- 0 fte 6. Rogers, S., Vo1lamu, , Renge, T.1., &
103 S .c OnE A C- 0..v-r Kaufman, X.L. ACCURACY AND VARIABILITY OF

'- 2-2', DIRECT ESTIMATES OF MARINO IRON TA RM DI&-

2 z.2. - . . PAY SCREENS. Contract NS..orl-160, T.0. 1,

TI 60- -01
3- - 00E saC. 11-. mas

EeeS 0 W-o~ 0 3

e.. '0 55 oVf' 00 ,"2U 0c To inveetiet* sow factors In eotgbarn/ 2IICZ ~ (anguier arientation) about the centrof a circular
~ e~ *e e -- .~..- ~display, 55 untrained subjects of both sexs 'udge

z.~ 1 i-. S. C1 O thean~gular position of a line of light (bearing mr-
13 -0 a0.2* ~~ ker) projected on a round sowee. The mrker vas

.0 , C6 waried In length, location of point of origin vith
-U 02-.1 S.0-0 rofs: once to ontr rang (over o degrees), and
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Mrrymn.3GO.& Allen. NJ. AN !VPROVRD Resse, .W., Volkmarn, J., Rogers, S., &
ELICTRORWtOAHITOSCOPI. Amer. :. P.Vo0hol., Kaufman, E.L. SPECIAL PROMLMS IN THE aa7"j
1953, 6e n0-114. ContraoT-oR4661 T. MATION OF BEARING. Contract NS-ori-1C5, T.
0.!,: re.16-i-151. OUR, NAval1 R*S040o 0. Is Memo Rep. 166-I-NBC 2. Jan. 1948.

Z .,Systems Coordination D1Tv.7John Ho- 4 1pp. OMR, S ilDevices Center, Johns
Uny.Hopkins Univ. (Vt Holyoke, Pcophysical~IB5 nit.Research Unit)

1135 Thsrp)tdsrbsatcitfcp sn n 1139 YO
eetroic ethod foecnr oleig tchisose uiono a TO In etigste son. factor$ In estimating bearing
elechtronics to giver bri he uratiunu objeca (sgular Orientation) about the center of a circular
Durationsl of tvo milliseconds have been obtained.wr ie orscnst siaetebaigolih 'ai ogv re iwo tolsoj. di*sIAY (se also accession number 1138), 33 subject@

irtcos and working dagrams for oonstruatlc, line of light (bearing mi-ker) projected on a circularare included, screen for 1/2 second. The line was varied in length
IM.(56, 14i, 4~ centimeters) end range (over 110 degrees).

Error score are calyzed and interpreted with regard
to effect of length of bearing marker and Individual
difference on accuracy and variability of estimations.
Implications for display design are discussed.
T,G,r,Rl.
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Chirhll, R.C. & Tolcott, NA. 'E E OF MU Nordyke, H.W. FREQENCY DISTORTION IM THE DEVICE 8-I
ENGINEIING rATA I EQUIPME.NT DESIQ PK IEE. PCTAE INTEIM TRAINER. Cortract WE! 104, Proj.
Contract 36 CI 151, Proj. 20 F 2, may 194r 31pp. 20 £ 1, Rp. I, no date, l7pp. i!D e
Div'slon of Blo-M chanics. Psvdsclcis Cor xtInn, cl ut Port Washington, .Y. (PuYue Univrty,
New YoA. N.Y. Lafayette, Ind.).

1140
This report discusses an illustrates typical prob- 1143

low encountered in applying Pr-an engineen ng principles This report presents mults of test of the fro-
to the design of equipment. The manner in which r*rAm@n- qaency response of Device &-I (Portable interphone
dstiors are derived by reconciling pertinent experimental Trainer). Iethods for correcti.g deficienc* ae
data with the specific xrequirsents of the eqjipment ae suggested. Included ar descriptions of the apparatus
discussed and cases are cited to ilustrate the various tested, the equipnt used in the tests. end the method
degrees of confidence with which recocendations are made. of testing, as well as a discussion of the sources of
Areas in which data are scarce or lacking and in which possible error.
further research is needed are Indicated. Major divisions G. I.
of the report are devoted to design and location of con-
trols and design of visual indicators.
I. R 31

1144
Steer, N.D. (Dir.). DIREaTICS FOR INSTALLATION AND
OPERATICN CF VOICE QOINUNICATION TRAINING AND E'JIP-
ST UTILIZING DEVICE 8-1. Contract NOR 1049 Proj.

0 € 20 K 1, Rep. 2, no date, 3
2
pp. USN SnIal Dvlces

45i c o Center, Port Wz:hington, N.Y. (Purdue University,
2*, *,- so .a . Lafayette, nd.).

.. ~.-m -!1344Is i c - - C o 0c Instructions for the Installation and operation of

0. . ~~ voice communication training equipment utilizing Device
a.s --. 0 U---- 8-I are presented. Topics covered includes room re-
.sa..2c I zs qireents, installation procedure, accessory equipment,

- U 2 5  0 0 • 8 procedure for operating the device, safety precautions,
C a ncegn - c- o and technicel Inforeation. Zncluded In appendices are

. 9 t * Instructions for adjusting the amplification applied
- to the voice chennel end for calibrating voice channel

0!- 4 j TE. E Io. R 3

E2 I~ % t -1141,
E 2 4 Kelly, J.C. AN EXPERIMENTAL COMPARISON CF 5 CNITIONS

ae 0 e 0 0 FOR VOICE COMMUNICATION TRAINNG Contract N60RI 104,

o I ' .0 i o o- - DPvixe1s2gCILC Fort Washington, N.Y. (Purdue University,
o . V 2,92t@ O, 0 'e nvriy

S - FiegropsLafayette, Ind.).

C a 0 -.0uTt MCC Fiv erpf subcts u)stndewen training w. i ce

'ic >.E tc 9 i0

.'';, t s iven aionpsrofug bect uder whenth insi o veoia]C *4 M cZ amount of Interferences 1) standard training with

-c q 1 ". Q -Device e-1; 2) noise output end speech channel gain
1i~ S~j 4 ~ ~attenuated 10 VUfy 3) same as 2), knut with garbled speech

U U; a - transmission through air rather than head phonee; 5)

.c • 4. u sameas4), but with er-uffs beingworn. Pro-ando.o-training scores obtaed by the groups on word-:2 -1= e Intelligibilitv tests and tests of connected speech are

s_- Mt C ao compared with each other and with those obtained by:S 0 = 0,€. . =. oto (untrained) subjects.

Cta V.4  o0  35 r T. G. I.R 22

1142 1146
Meyers, E., Katzman, J., Jr., Notterzan, J.M. & Page, D. Kelly, J.C. & Mason, N.M. AN EXPERIMENTAL CO.ARISON CF

AUDIO AIDS TO BLIND) FLYING AND) A SCORING DEVICE FOR THE - CONITIONS FOR V/OICE COI9IJNlCATIOt4 TRAINING. Contract
LI(H TRAINE. I ENING SASEM STDES). C n T -£NRI 104, Proj. 20 K 1, Rep. 4, Ag. 1947, 53pp. MLINK TRAINER. SYSTEM STUDIEShN Con- Secial D-s enter, Port Washington, N.Y. (Purduetract 1170NR 370, Proj. NR 784 005, 3DC ProJ. 20 F 3, University, Ltfdyette, Ind.).
SDC TR 370 2 1, July 1949, 30pp. USN Snecial Devices
Qent, r Port Washington, N.Y. (American Institute for
Research, Pittsburgh, Penn.).

1 142 1146
A: part of a study conducted to create ethods for Five conditions for voice communication training

evaluating "flybar" in a Link trainer, two measures for with Device 8-I (Portable Interphone Trainer) are com-
scoring pilot perforEance in a Link trainer were devel- psreds 1) the usual high noise level; 2) lower noise
opeds average amular deviation and Maxmumilevel, less effectivo amplification of signal; 3) gar-
from designated attitudes of turn, bank, and pitch, re- bled speech background weaker than noise in (2), instead
corded respectively by a Watt-hour meter as the Integral of airpltne-type noise, and weak signal; 4) soe "menu-
of angular deviation over the time of the test and by a factured" noise, plus noise resulting from the simultane-
Voltmeter as readings of angles of fAxisjn deviations- ous drilling of several traineosl 5) noise from dr!'ling
A method for measuring reaction time to visual and of trainees only. Ss were 259 male college students;
auditory signals Is described. Calibration data and effects of twu hours of training were evaluated by word
descriptions of circuits are given, intelligibility tests and judgments of connected speech
T. G I. 1. 2 and high level noise.

T. I. R 23
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Harris. J.S. VOICE COPMOlCAT2d: !FFECT OF STRESS 0 TALKER - a pERSIMRLTV STIAW. Can.
tract 06on 10I.. Proj. 20 k 1. Rep. 101. 2 11. Oct. 16. %p. OM. Special Ivice5 Center.
PurALe Univ.. Lafayette. Ind.

The Pcrpose of the present stwily was to discover a"y aspects of persmnality as pwasured
by the SnsMah Test and the MimesocaS hIt;PhesiC PeraNelty Invsentory (NWI) whlch tend
to be related to lois of intelligibility or~der stress conditioes. The 14. Ss. trained in
.esce conieeaicat~on. were tested under standard conditions and under threat conditions
consistin of threat -- electric shock aid ther addition of an unrelated meavl task. Ind;-
vidiel Rorschach and !1W tests were adalnistered to eachs S within a few wreks after thme
easurinent *I Intelligibility under stress. The following results were obtained: a; Ror-

schach for*-quotity was sigelficantly related to increase in variabilty of lntans~ty and
loss in syllable duration from standard to stress conditions of testio..; b) The 5 Ss -sIng
a sigificant lots in intelligibility from Standard to stress condition had significantly
lomer n&&% 'psychois" scam (IW1) than Ss shouing no significant change ; c) Inter-
correlations between the Rorschacfm and IF factors were low and not Significanst. The
,tsults obtained in this study indicate that further research in this area "mid be worth-

while in the hope of obtaining nor* conclusive results.

LDraegert, G.L., Buck, LW., Kelly, J.C. & Hanley, T.r. 3: 0 -- 0
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Kelly. .l.C. I.Steer. M.D. IW1TEL.I.IGISILITY TESTING IN TMM~ CeNOITiIIS IWVYING MASKEING
NOISE; L hI3 .%AI1ilk2lorde. 1~99 . 369-372. Contract E~ori 101.. T.O. II. Proj.

20 K1. t 14 2 7. Clt.19'.9. ONR. ;Meial Do-vices Center. Furdue Universitif.
Lafayette, Ind.

The eaperiment was designed to test the hypothesis that if signal-tol-noise rati* is held
essentially constant. scores of intelligibility tests obtained under 3 d~ffarent sound levels
will not be significantly different. 40 Ss were gie 3 fom of the VCL 24-anrd Multiple-
Choice Intelligibility Test under: a) The standard setting of Davice* -1 (a portable inter-
Phone trainer) wth !07 db masking noise ;evel: b) speech and noise attenuated 10 de; and
c) speech and noise attenualted 20 d*. An MAnOA based uw intelligibility scores found no
significant differences am" conditions. No loss in test reliability (test-retest correctec
for attenuation) was found with the reduction In moise level and speech channel gain. Co'-
efficients of correlation ranging from .61 to .77 for arrays ef data obtainedti under similar
signal-to-noise ratios but progressively attenmaated sound levels provide further evidence
that reduced noise and speech level intelligibility testing ay produce substantially the
sam results as testing in high level noise.
It3

1159
DeVsey. N.E.. Draegert. S.L. * Siskind. R.P. & Steer, M.D. lT PURDUE FITCH NEEtA-A DIRECT
RMAING FtWDENTAL FREWtNCY MIAIXZE. J..W jr egin isrders. un 1. 1351141.
Contract N16ori 1014. Proj. 20 K 1. Tech. Rep. 5C012 *03.SeilDices Center.
Purdue Uriversity. Lafayette. Ind.

The Purdue Pitch- Meter is an instrument designed and built to indicate in cycles per sec.
the fundamental freqoency of speech sounds between 50 and 1000 cps. This operation is ec-
conplished by equalizer circuits designed to awlify the lowest frequency comonent present
and attenuate the hi~her harmonics. Cycles of the amilified fundanental coonent are
counted and indicated on a mseter calibrated in cycles per sec. -.2e applied signal may be
fron either a 'sicrophocne or a phionograph. indicated fundanentap" freqslenicy In cycles per sec
nay be read from the built-in meter or recorded on a suitable re-ordtng; milliameter. Funda-
mental frequency may also be demonstrated as an audible tone without intelligibil;ty.
R 5

1160
Hanley. T.D. ITEM ANALYSIS, '.CL INTELLIGIBILITY SERIES. Contract M60RI ;O4, Proj. 20 K 1,
Rep. SDC 101. 2 19. April 1950. 29pp. ONR, Special Devices Center, Purdue Universit , La-
fayette. Ind.

The Voice Commusnication Laboratory (VCL) Twenty-Four Wlord Mlultiple Choice Intelligibility
Tests were adminittered to, Ss under 2 controlled conditions. Fourm A was given to naive S
and Form B was given to control Ss who had previously undergone intelligibility training in
addition to having been tested with Form A. The test resuits of the two groups were sub-
jected to items analysis to determine the intelligibility of these words and the central
tendency and variability of listener scores of Ss who have identifie' the words in an Intel-
I-bility test. It was found thet: a) VCL test items range in intelligibility from 13% to
83% on a scale w.here 100% - no failures and 00A - no passes; b) 92% of the VCL test itemis
fail within the 254-75% Intelligibility range; c) success in passing a given item' is almost
always unrelated to total listening score. It is believed that, by judicious selection of
items. it will be possible to construct intelligibility tests of predictable levels of
difficulty, with predictable ranges of dispersion. This hypothesis requires support in
practical testing situations before the VCL test series can be used with confidence for
selection of personnel for intelligibility training or corm~nicatlon billets, or as a
diagnostic tool to define the inte'ligibility level of a given population,. (HEIAS)

R 6

4 1i6l
Wilson, D.K. THE MANUAL-VERBAL RESPONSE TACHISTOSCOPE: DISTRACTING DEVICE FOR INTELLIGI-
BILITY TESTING. Contract N6 oni 104, Proj. 20 K 1. Tech. Rep. SDC 104 2 20. June 1950. l7pp.
Special Devices Center, ONR, Purdue University, Layfayette, Ind.

This report describes the Purdue Manual-Verbal Response Tachistoscooce, which is an
instrument designed to measure Intelligibility under conJitions of distracting psychomostor
activity. The intelligibility testing Involves the use of a standardized intelligibility
test and the psychomotor tasks con,;ist o' eye-hsand coordination manipulations. The Purdue
Manual-Verbal Response Tachistoscope has bee' designed primsarily for research and training
in intelligibility under conditions involving high-level noise. Use of the Instrument in
combination with Navy Device 8-1, Portable Interphone Trainer makes possible theP determina-
tion of tt-s effect on voice comnunicatlon of psychomotor tasks sore or less complex In nature
requiring greater or less precision and rapidity of voluntary hand sovevents. Research in-
volving these commsunication and manipulation variables have been instituted at the Purdue
Voice Science Laboratory and will be reported in the near future.
R 2

1162
Hanley. T.D. & Wiliamson, R.J. THE EFFECT OF VARIOUS
NOISE LEVELS OH PERroRJIANCE OF THREE MENTAL TASKS. Con-
tract N60RI 104, Proj. HR 782 003. SDC Proj. 20 K 1, SDC
TR 104 2 21, Dec. 1950, 7Opp. IISH Special Devices Centc',
ONR. Port Washingt~on, N.Y. (Purdue University. Lafayette
Ind.).

112To study the efftct of various levels of constant and
variable noise on mental performance, 25 Ss were tested
on three clerical-type msental tasks. Six conditions were
used-ordinar office noise levels; constant noise levels
of 65, 75. 85, or 95 db. and a variable condition con-
sisting of random presentations of all five noise levels.
Errors on the three tests were analyzed nnd discussed in
relation to the effect of noise level on performance.
T. G. R 3
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Doyme. M.P. r, Steer. N.V. STUDOIES IN SPEECH RECEPTION TESTING. J. cMh er,,o! Disorders.
1951. 16. 132-139- Contract N16ori 10E.. Proj. OR 782 003. Tech. Rep. SO 0.2 23. 011.
soec;iaDevices Center. Voice Lab.. Purdue Univ.. Lafavette. Ind.

The purpose of these studies was to investigate the application of the Voice Comnica-
tions Latofatory (VCL) 24--ord Test as a speech reception test of hearing ability. and to
coare 'he results with these obt-ined tinder the sawe conditions for two established
intelligibility tests. Auditory lest No. Nine (Spordaic Wlords) and the P1I-50 (Phonetically
Balanced) lists. Twentr-f le nornal hearin~g subge--ts and 22 hard of hearin~g subjects were
administered nodified forms of the threei tests, recorded by tl-e experlssenters at Purdue
University. and the PS test recorded at Certral Institute for the Deaf. The !ests were
aduinistered ;n ive db steps. througn the Purdue Speech Recep~tion Test Eq~aipoent. The
reliability coefficients for the four tests. computed by the ode-even method. all were
above .93. The mean percentage scores and standard deviations of the nelvnal-hearing
subjects weft comuted for the tests at eac~h intensity level. Results of the tests for
both the normal hearing and hard of hearing groups were subjected to statistical analysis.
Within the limits of this investigation.-the sanpies. tests. apparatus. and procedures used--
the fol lowing conclusions na5l be drawn: a) The mean threshold for the VCL test ties at
approkir~ately 26 db above reference, with a rean score of 0% at 10 db and 9OrX at 50 db; b)
A high inter-relstionship exists among the VCL. No. Nine and PB tests. c) Differences amsong
the test mans are statistically significant;. d) A.1thouPj the VCL data (intensity level vs.
percentage of correct responses) closely resembsle those obtained for the No0. Nine test.
the VCL is corsiderably rlore difficult than the No. Nine, but not as difficult as the PS
tests; e) The VCL test appears to differentiate between persons of nornal hearing and
defective hearing.
R 22

1164.
Slack, J.11. NATURAL FREQUECY,' DURATION. AND INTENSITY OF VOWELS I N READING. J. Speech
!!Mar!n Dsrders, 194. 14. 3-8. Contract N7onr 41.ll Proj. 20 K 2. Rep. 411 1 11. * eR,
Speca? Vices Center, Kenyon 'ollege. Ohio.

The Present study attempts to determine intensity duration and frequency of a sample of
vowels. 42 inale Ss read ;I words into a microphone. Each S: a) practiced the words under
direction; b) spoke fr= a standing position in a sound-treated room with a constant dstance
between his lips and the microphone; c) read the words at 5 sec Intervals; and d) inhaled
between each pair of words. Ileasurenents of peak Intensity, duration and frequency were nade
fron a tape of Ss' speeches. 3 ind-sendent ANOVAs a0A t-tests of the difference between
mans were used to analyze the data. Significant ditferences were found among some vowels in
their natural frequency, duration and intensity. Frequency appeared to vary with the open-
ness of the vowel, and the more open, the lower the frequency. In general. duration varied
directly w;th the openness of the vowel. Significant differences were found among the over-
Mi intensity 'oalues of the vowels.

R 5

11l65
Black, J.W. INFLECTION OF REPEATED MESSAGES. Speech ?Ionosr., 191. XV(2). 3-5. Contract
47onr 4.11, Proj. Designation 782 004, Rep. 411 1 12. ONRR, Secial Devices Center. Kenyon
College. Obio.

The purpose of this study %as to determine whether pitch of voice is copied when re-
peating messages. Of special interest was whether the final pitch inflection of a phrase is
carried over when ,he phrase is repeated. Two recordings of 60 short phrases were made in
which each phrase was spoken with an upward or downward final inflection in one recording
and with the opposite inflects in the srcomd record~ng. The recordings were played to 24.
listener-speakers irnd-vidually who repeated each phrase as soon as he hedrd It. The pnonu-
graphic recordings obtained wre then played back to panels of 24 judges who had to determine
whether each phrase ended with an upward or downaeard inflection. A chi-square technique was
used to detect significant variations from chance performance. The hypothesis that the
inflection of the repetition was unaffected by the Inflection of the stimulus could be re-
jected for 2/3 of the phrases at 10 percent level of confidence, and for 1/2 the phrases at
the 2 percent level. Thus, the tendency among speakers was to copy the direction of the
final inflection of thie phrase that was heard, (I4EIAS)
R 2

116,;
Olack, J.lJ. THE RELATION BETWEEN MIESSAGE TYPE AND VOCAL RATE AND INTENSIT. Speech flonogr.,
191.9, 16(2), 3-6. Contract N7onr 411, Proj. Des, 782 004, Rep. 411 1 13. OMR. Soec~al
Devices Center, Kenyon College, Ohio.

The purposes of this study was to determine whether vocal rate and Intensity.varied among
6 types of speaking assignments: a) reading actual phrases; b) repeating factual phrases;
0) continuing a familiar statement; d) locating a familiar site; a) reading responsiveiy;
and f) describing a picture. 48 malea Ss ware tested Individually and ware required to speak
Into a microphone which retc ded his speech under the above 6 conditions. The ineasures usedp
were the mean duration of thn syllables and the relative Intensity of the phrases In each
type of speaking. One or both of these varied from task to task. This data was submitted
on analyses of variance. Each pair of speaking tasks was significantly dissimilar In mean
syllabic rate or Intensity or both. The differences In responses, duration, and Intensity
are apparently attributable to differences nmong tasks, and In a manner thet emohasizos the
specific nature of the task. (HEIAS)
R 5
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9iach, JVw. TME PMClSIma OF AXTl~IQ TO IN I1PEA7EO "VASES. Centri'l States Sec .
Nla. 1hA.Cotat Nl1onr 411., Proj. Desirraetion 712 00. Proj. 20 K 2. 21ep. 511 1 5
S.3eca evcsCetr Kenyon College. Ohio.

Th's paper repocrts a study of the relationships between tie precisi~n of articulation of
the stienlus phrase and the repetition-thi~s Is a circumstanxee in which. attention of the
listneg-speear was focused uon thee right mssage, not an aesthetic characteristic of
Speech. 5 SS reed lists of 12 5-syllable phrases, the phrases spaced S sec. apart. 25. Ss
individly haard and rpeaited the 60 phrases. 3 speech students then selectel with ~Ian-
nows agreset 2 phrases from each list of 12. representing respectively good armd poor arti-
culation. Tie responses to these 10 selected phrases (from the 2. Ss) were re-recorded in
pairs with the order of responses to good and poor phrases randomized. These recordinas were
that. played twice to 53 judges. it was foiand using a binomial test o0 proportions. that Ss
tended to repeat the phrases in. keeping with the degree of articulation that they heard.
Also. whenm he was judged so be articulating bLtter' he was speaking more slowly. NsaPver.
It could not be established that greater duration and better articulation ware necessary con-
comiteets. It was concluded that the speakrs changed their articulatory pattern--presurabi
uanconsciously-with the span of successive short speaking performances. and their momntary
patterns of articulation %.are set in pert by the ores they heard.

1168
$lack. J.V. LOUDNESS OF SPEAKING: THE EFFECT OF HEARD STIMUJLI ON SPOKIEN RESPOkSES. Contrac
N7onr 4.11. Pro). 20 K 2. Designation Nkt 782 004. Rep. 4.11 1 2, June 15i4. 3gpp. Acoustic
Lab., School of Av~ation Medicine I. Research, ONR. Special Devices Center. NIAS, Persaccia.
Fla, (Ktenyon College. Gambier. Ohio).

A series of experiments is in process to determine characteristics of voice that affect
tlie vocal patterns of responding listener-speakers. SuWeries Of 5 exeperiments are given in
this report. They treat factors that alter intensity of voice. The data show that in re-
peating essages that are heard over headsets--except in the instance of very weak signals--
the listener responds with greater intensity as he hears more intense sigsals. It was &a7o
found that vocal loudness is sinilarly affected Wien the speaker is answering questions
instead of repeating words. Horever, Ss in the experiments were un~able to naintain a constan
Intensity when "saying back" words that were heard at differenjt levels of amplification. 2
amcnants of noise background introduced Into the headsets of the listeners did not si.gnifi-
cantly differentiate 2 levels of vocal response. Messages spoken by males and femeales eli-
cited different intensities. Cte female being responded to the louder. This observation bay
be misleading and arise from non-idenitical intensity !evels in the stioulus materials. Roon
Illumination did not affect the Intensity with which the listeners repeated words.
RI1

1169
Lightfoot, C. & Black. J.W. RATE OF SPEAKING: REPORTS l1-Ill. (RESPONSES TO HEARD STIMtULI).
Contract Nlonr 411, Proj. 20 K 2, Designation NR 782 005., Rep. 4ull 1 3. June 195.8. l5pp.
Acoustic Lab., School of Aviation Medicine & Research. ONR. Spacial Devices Center, HAS
Pensacola. Fla. (Kenyon College, Gambie.-, Ohio).

2 experi,,ents, part of a series, concerned with speech rate are reported. Exp. I eva-
luated the effect of interrupted phrases on the rate at which those phrases are repeated.
Measurements were made of the duration of repeated. 5-syllable phrases the originals of
which included equal nuimbers of : a) phrases containing I-sec pauses which did not seer to
disturb the meaning; b) phrases containing I-sec pauses which seemed to interrupt the flowI of thought; c) phrases containing no pauses. Analysis of the obtainetr data indicated that:
a) the nean duration of repetitions of phrases whlich I-ad originally been uttered with pauses
was significantly greater than that of repetitions of phrases which had originally been un-
interrupted; b) the nean duration of phrases originally uttered with seemingly logical pauses
was significantly gre-ter than that elicited by phrases containing a distracting interrup-
tion. Exp. 11 evalus ed the effect -if normal speech rate on the relationship between the
rate of repeated phras-s and the rate of the original phr~ses. 25 Ss were divided Into 5
eq~ual groups on the bas's of tine taken to reed a list of msean-ingfui phrases and sentences.
5 l ists of phrases, compar-able In allI respects save rate, were presented to each S who was
instructed to repeat each phrase in a natural manner. Analysis of the durations of the
repeated phrases indicated that: a) original phrase rate influenced the response rates of
Ss In the 3 faster speaking groups in a more uniform way than it influenced the less fluent
Ss; b) there was a definite relationship between rates of original and repeated phrases for
the fast-speaking groups and for the slow-speaking groups.
R 3

1170
Lightfoot, C. & Morrill, S.N. LOUDNESS OF SPEAKING: THE EFFECT OF THE IN4TENSITY OF SIDE-
TONE UPON THE INTENSITY OF THE SPEAKER. Contract Nlonr 411, Proj. 20 K 2, Designation Nit
782 005., Rep. 4.11 1 4., Jtne 1948, 12pp, Acoustic Lab., School of Aviation Medicine & Re-
search, ONR, Special Devices Center, NAS, Pensacola, Fla. (Kenyon Coilege, Gambier, Ohio).

This study investigated whether the level of amplification or Intensity of the side-tone
of an aircraft radio or Interphone affect the Inten~sity with which the speaker talks and his
intel'igibility. 16 naval officers served as Ss and were required to read 4. lists from
forms of the Voice Commnunication Laboratory Multiple-Choi-e Intelligibility Test while wear-
Ing headphones. Each list was accompanied by one of 4 conditions of side-tone in circuit
noise. The recordings of the readings were played back to panels of 12 listeners who were
composed of the originbl 16 Ss. The different combination os Ss formed 4. panels. The listen.
ers heard the .crording through earphones at one level of amplification witr. simulated air-
p lane noise (110-114 db) filling the room. An analysis of variance Indicated that intelli-
gIbilIty scores were affected differentially by side-tone level. The speakers were progres-
si./ely both mare intense and m-ore intelligible as their side-tone was diminshed In Intensity.

RO0
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To determine the extent to which the relationship 2 V-I12 1 Ct
betwee n intenste of original and repeated Isersages -.0C i of. 

1
2

might be affected by (I) the mode rf transmitting the 4 . C 0.0. 0.6 oa f.
originals and (2) syllabic rate of tleir transmissi n,
equally readable phrases at tI'ree speed rates were given
to each of 54 subjects. lhe lask was to repeat each
mressage In a noTmalI tone. Vessage" were transmitted
through lsudspe.. Rer, through headpho~ies, or directly.
Intensity level ISWere In., but distinctly audible,
moderate (ten decibels arvove the first), and loud (an-
other ten-,Iecibel increase). Average syllabic intensi-
ties o f the repetition, of messages %ere determine,, d
studied for differences due to exp.erimental vaiabl-
T. G. R 7
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1176 16
Black, .W.. T36 P!RASS. (PSYCPi_-.OFI" S=IStS OF Vll1111i~e. A.C.. Jr. PILIHIIARY 9JAWYSIS OF' INFOSMAION
rlAimixJ TEOcHIIQU:4). Co-ntract If7C1Q. 411, Proj. *2 REQUIRED IV PILOTS FORt INSIWIENT FIGHT, Contract NECRI7
92 0 4 

WCproj. 2DK 2SC TR411l15. nodate, 71. Fraj.NM 103. SOC Proj. 20 L1. Task 16.SC TR
9m: Dmca evices Cgaer. Port Washington, 71 16 1. ca.lg'.g. 13wP. usg-e~tDvcs Center. (ORK.Nd KnynCllgGabler, Ohio). Port Washington. N.Y. (PsylooyDp. University of

Illinois. urbana. 1ll.).
2176

~ ~ ll~This paper employs the fol lowing scheme for' the
tom for snk wheare this 'act-= Is ptfl.' -
oft Vae ab~ to str Piot tt~nn roo 4C . analysis of information requireda for successful instru-
syllable ;Issras"e selectedro oav F *t ate. nen: fligh~t behavior: "(first) in order to achieve a
Duratics value of ft&- ;Issve ins doter-1rcad lq a goal the behaving person (the pilot) must make a series
graphic 16aoei recordter. Tb mea *ndtoc or t--i of discriminations between courses of action Aich are
d~rIat1OC Of the =Pan 1UratIms for each cbrsa 12 lised. open to him,, selecting those which w~ill lead him to the

Alxop~~ ~ ~ ~ tb difeace in g-min- hweI -Os~ oal, and (second) he must trans late these courses of
'9 0-t!onznous retain; ar0 ccZPILred a-- tests,- for *I,-- action iato a motor performance." Given the goal and

nIficeasce. necessary subgcalo. a summary of the information thus re-
T. -4 1 quired includes: earth- topography. geography. air--

rovemenit, weather'. plane--flight characteristics; pilot.
limitations: traffic. This information is reduced such

1177 that four courses of action: directional. altitude. tess-
Reed, T1.B. THlE SPEED AID ACCURACY OFDSRVrr; poral.Rand cechanical are represented.

OlEDESIN HUE, BRILIANWCE, AREA, K'ID Su'APE. Co' T. i. AI
tract IXINR 131(01), Proj. NR 784 001, SDC Proj. 20 L 2,
Tech. Rep. 131 1 2, Sept. 1951i, 2 8pp. 1M4QL.~aW-
XJLL-" Port Washington. I.Y (iont8lyk C
leg,, South Hadley N.Ys. Non. ).kCl Johnson, B.S., &W ilsA.C OBEDIENICE To

ROTATION-flIICATING VISUAL DISPLYS AS A
FUCTION OP CONFIDENCE IN THlE DISPLAYS.

n77 Contract N6orl-71, T.O. 16, Proj. 20-L-.1,
To deteradne the relative discriminative alue of OProj. DesIgnation 11-784-003, Tech. Rep. MGC

forcomas"pets of vsion (bce, skspo, are, an 71-16-2. June 1949. lepp. OUR, ~ I
brillsence), 100 sub.ects sorted oardls ceryig symbols Devices Center, Unt. .or ILL., Dept-ol
arying In each1 of tkoe. 50pects an the heasis of a____
giemn variable. In addition, the @Ite of the stialiag7- r.
difference foe hue and area, were aried and oeted.
Speed and accuracy of perfctmace (everap sorting tie, 118
pesrcentalle err0m) A"e sained eand interprete In ptec- To deterine th, effects of confidence In visUallY
tical toss for' us* In coding practics. presented inforation rapon respne to rotation cuss Of
TG,I,19. the display, tenty subjects weoe placed In a cubicle

(on a rotation table) from which could he seeon a direct
view of the room, Its mirror iWg, a Positive pemorantc

1178 display, and Its neative; the tsk VUs to ove aL Stick
Williaso, A. ANALYSIS OF INFORMATION REQUIRED FOR lIn the dirgetion of acceleration or 4eceleration during;
IRSTRLIf'TI FLIGHT. Contract 1140RI 199, Proj. 20L rotmtion. After ispection of the equipment. further
1. lipp. s Cetr On. 0, Port trlals were zade In which respoase was to direction of

Wasinto, NY.( nivrstyof Illinois). mwesat. Data fr'om the tw3 c~n idsnce levels and the
p-sitive and neplatlve os are coopared for their re]n.

1178 t~re effect, on accuracy of reeponse.
This paper presents a descriptive analysis of the

information required by a pilot in order to fly.
Definit~rns of goals and related action sequences are 118
given; the necessary discriminations and manipulations Will!"$s, A.G., & Roacce, S.1F. PILOT PERFORM-
are detailed and reduced tc four sub-goals which rep- ANCE 7NI INSTRUMNlT FLIGHT AS A FUNCTIONI OF
resent action for the pilot to follow (directional, THlE EXTENT? AND DISTRIBUTION OF VISIBLE IIORI-
attitude, temporal, and mechanical). The manner of ZON. Contract NMori-71, 7.0. 16, Proj. 20-L-tipresentation of these sub-goala, instru;%entation, is 1, Tech. Rep. SOC 71-16-3. June 1949. 21pp.
then explored. OUR, I pca Devices Center, Univ. of Ill.,Ks Dept. OfTsS-Y 1 =
1179
Williams, A.C. EVALUATION AIM DEVELOP,%EnT OF AIRCRAFT 1183
I NS7ARUP.ENT DESIGNS. Contract NEORI 71, Proj. 20 L It To determine the effect of extent and distribution
Prog. Rep. 3, May 1947, Bpp. Inititute of Aeronautics, of visible horizon upon Instrument flight performance,
University of Illinois, Urbana, ill. nine experienced Pilots flew a standardized pattern In4~ aPlano 140dified so that variations In extent (sub-

fl79 tending visual angles of 16 degrees, ten degrees forty

.his paper contains an Infosial report of tet minutes, and ,~edgestet ints n o t'
of perception of motion In a rotating chair In whc (on longitudinal 'axis, and forty degrees to left and
the axis of rotation mey be situated behind the sub- right, singly and in combinations) could be made. Nine
. c, in front of him, or to eitker side. It is ar- experimental con .to. wr gvnI ontrblne

guedtha th resltsof hosetess cnnotbe ccont- order. Average error scores for direction and altit.
gud for t thersu of ser tetl moent e u it ude are analyzed for effects of the expertnenal vari's-

theories of vestibular fuanction. A hypothesis of vest. bles,. FrhreprmnainI ulnl
1bular fu'nction In terso of the aroeoopiu preperties jIRl
of a vibrating cupola is outlined.

1184
Williamos, A.C. & aleyman, R,1. AN EVALUATION OF THE LINK1180 5111 OPERATIONAL TRAINER AS AN AID IN CONTACT FLIGHT TRAIN-

Williams. A.C. EVALUATIONI AND DEEL PEN OF ING. Contract N,6CRI '1, SDC Proj. 20 1. 1, SDC 18 71 16 5,
AIRCRAFT INSTRU11hNT DESTOWS. Contract Ifori. July 1949, 8pp. ,'NSctl Port With-71, Proj. 20-L-1, T.O. Frog. Pep. 6, March ington, N.Y. (Dept.,of Psychology, University of li1t-

ilC)1184 To evaluate the Link SNJ Operational Traine: as in

Tiis rorort on aircrnit Lostrront denisn is prisss'- aid in contact flight training, an experinent was per-
13y r.otcorote4 with Iroblri orfao~ttdn oind d'troctlon formed with 2 groups of 6 college students each, One
cnti'o!. Iunio Various t:,pcs or cont-ols nrc un group learned zseries of mnreuvers In the Trainer,
ly.zoa !a.h a :onrl reforonce to paqrtInent oreorinental then relearned In an aIrcraft; the control group learned
Ii.ndl%-O o iuolnsfrot~1cnrldctr. the sane* maneuvers airectly In the aircraft, Pesults
lotlnnlris Ao apocifioil nna two -on~or i deril require- (number of hours required for criterion Perfornmance) are

fn o r convontiovni controlq tre forilstedl. '. canber discussed regarding potential savings In flight trainirW
of nircrni't. control', nine ov%1ntod in ter-6 of !;o deoreo tine through preflieht training in tie Link Trainer.
to vhIch they zeet each depl_- re,:siromant. T.
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Fean, T.A. A STUDY OF THE OVING FIGE Lelea, D. & %episr. , A.I. L-ICES EM S1IW3M ASSOCIA-
AND CI TATION OF S3XOIS O PICTIORIL AlM TIVF I.1TTEOOCE IN psy_"MTCA FSTIWEM . IV. MC_
canT IN'UOIENT DM S FR NVIG&T10. TUr.-;-T tsIT APPARTS. Z..&. 2L , 1950, 29, -

( Coatrat 6ori- , T.O. 26, Proj. 20-1-I, 82. (Dept. Of F state University of Iowa,
Prol. DeslenatIon 3-7I8M-003, Tech. Rep, 71- Iowa City, Iwa).
i . ,uly 1 . p.,Si2 . 0 R,, §W Devices
Center Univ. of 1119 Dept. of Py o.

1189
This is 3 rePurt on the develcpment of a new

apparatis for research on associative interference In

U15 a tracking task--the Turret Pursuit A;pparatus. The

To In sre'pte saw feae ot a pictorial d~p.a,- apparatus is described in detail, &no results given
of air w Wion narsomtim (as n P toston in for a ;azple experirent. Forty students had 10 trials
relation to radio station, VR) two groups of private e day for 7 days with the first 3 days' practIce on
pilote (18 a ) drew solaittia to aviptIm problem standard (normal) control-display arrangement, next 3
usi g p ted daw i n ic h (1) the a in fla" days on reversod arrangement, and final day on re-
repr ssAtsd the statin or the aaret with the other learning the standard task. The photocell target moved
in a find potion, ma- (2) t3e arving fire rem - through the same path each day. Results of practice
ted the aircraft with station location and orleation with respect to both interference by reversed task,
or cmlse r-e varied. Pwrorsonce (ti m nd erroa and indilvdual differences in interference are reported.
aes,) is analyzed In tot of what the rving Part of T. 1. R 2
the dsplfay should repareent and what Position and
rientation of symbs should be used.

T,I,R.qT

1190
Adam, J.A. THE EVAUATION OF DIFFICULTY OF TASK UNDER
SEYERAL DIFFER-ET CCNDITIONS OF PERI-OWJNCE ON THE MCDI-

1186 FIED MASHBURN APPARAIJS. (u.JUAN ENGIO INI SYNTHESIS CF

Bell, 3.M. A LAIE!l;G DISPLAY FOR USE WITH A =:ITACT SIC INTCRTIC.). Contract N51I 57v Proj. MR 783 002,
FLIGIT SI-X .TOP. C ontract !.6M! 71, Proj. Ni 784 SOC ProJ. 20 M 1, SC TR 57 2 8, 1949. 27pp. U5La Special
F3, SC ProS. 2D t 1, SC R 71 16 8, March 1951. De:'ces n Port Washington, N.Y. (State University

U6JL Sn1cial Devices Center, Poer ashington, N.Y. of Ioa, Ioa City, Iowa).

(Univerbit- of Illinois, Urbana, Ill.).

1190
This is a methodological study to develop a

1186 raliable index of the relative difficulty of 6 different
To deterIne the gecetry of a visual display which tasks on the Modified Mashburn Apparatus. Six groups of

aieht be used !n teaching contact landings in a 2.- 15-18 male college students each practiced for 20 trials
thetic flIEht traine, a mathematical a.al.Iis Of the on 1 of 6 combinations of display movement to control

vi ual perspective cus that occur during an approach movement. Nber of matches and errors are plotted;

to landing is made. Application of the equations der- ratios of errors to matches are plottedt and 6 possible

eloped by this procedure is mle tc the actual design indices of difficulty (ranging from mean matches and

of such a training device. Diagams are Included. errors to slopes of performance curves) are computed and
TR1. compared. A combination of certain of these indices is

recomended as a general index of difficulty.
T. G.

1187
Kaufcsn, E.L. THE EFFECT CF A SIVPLE TRA:NING PROCEDURE
ON f pC THE JUDGrVEU OF VISUAL JIS SR. Contract .CNR 131(01), 11g]
Proj. R 784 001, SDC Proj. 20 L 2, SDC TR 131 1 1, Adams, J.A. THE PROBLEM CF CONTROLLING LEVEL OF LEARN-
Sept. 1951, l2pp. USN Special Devices Center, Port AaG IN TE OF OATIVE I.R LEVE OFLE40-
Washington, N.Y. (.ount Holyoke College, South Hadley, G IN STUDIES OF ASSOCIATIVE INIERFERECE IN . P 83

Washinton,;;TCR PERFORM'ANCE. Contract 145CR! 57, Proj. NRt 783
ass.). 002, SDC Proj. 20 U I, SD TR 57 2 9, April 1949,

"pp. 1Secial Dewices Cente4 , Port Washington,
N.Y. (State University of Iowa, Iowa City, Iowa).

7To determine the effectiveness of training on esti-

nation of nuzber, ten subjects viewed fields of blac._ 1191
dots (fro= one to 210) and made rapid estimates (within This is a discussion of the relatively greater
1/5 second) of the number perceived; procedure repoated difficulty in controlling level of 1.earning in experi-
with the correct number of dots given ster esch report iuts n contr learning in xr
waz made; eight imnts later the first procedure a ient s on psycootor learning than in experiments on
repeatod. Errors are analyzed for group and for Indl- verbal learning, The problems are illustrated with
vidual aceuracy s a function of the trainin (OV- learning curves obtained on three Ss with the Mashburn

lodge of results). DIscuslion concers trends to ard Apparatus. A possible satisfactory solution is proposed

overestimation ani underestimation and the luting and plans for using this method in a forthcoming program
of research are discussed.

effects of training. G. R 5
T,G,

1188
Slater-Hammel, A.T. & Brown, J.S. DISCRETE MOVEMENTS IN 1193
THE HORIZONTAL PLANE AS A FUNCTION OF THEIR LENGTH AND Lewis, 2., Shephard, A.h. P Adams, J.A. EVIDENCES OF
DIRECTION. Contract N50RI 57. SDC Proj. 20 M 1, Rep. 2. ASSOCIATIVE INTERFERENCE IN PSYCIOIOOTc PERFORMANCE.
Oct. 1947, 24pp. ISN Soeical Devices Center, ONR. Port Science, Sept. 1949, 110(2855), 271-273. (Department
Washington. N.Y. (Psychology Dept., State University of of Psychology, State University of Iowa, io#a Ctty,
Iowa. Iowa City, Iowa). Iowa). (SDC TR 57 2 11).

1188 1193
The speed and accuracy with which individuals can This is a general presentation of sore results from

execute simple discrete movements of the hana and arm a number of studiea of associative interfereace utiliz-
were investigated. Twelve right-handed ales were re- ing the Modified Mashburn Apparatus. The apparatus and
quired to move the limb as rapidly and accurately as procedure (original learning, interpolated learning with
possible from ine fixed position In space to another, the reversed controls, and relearning) are discussed, and
movements confined to the horizontal plane parallel to samples are presented of plotted results giving evilence
the frontal plane of the body. Tho directions of move- of associative interference.
ment: right-to-left and left-to-right, and three lengths G. R 7

of movement: 2.5, 10, and 40 cm were studied. From
detailed graphic records several aspects of movement were
obtained and analyzed: RT (variance analyses); primary-
movement tire, total-movement time, secondary-movement
times, and speed of movement (t and F analyses); and
correlations between movement times for the three dis-
tances. T. G. I. R 6 III - 131



1194 1198
Louis, D. DEVICES FOR TUIGI N-IW3 E . IN SYCHO Gagnes BA, Baker, Yatherine E. L Wylie, Ruth C. THE

M1T~ EEFCSMEL .HTiE ILNE..OIS ppMSIT AppAATUS. EFFECTS OF AN I)CTIBRBIW TSK C~THE LEARN1ING. OF A CON
a~~~a~~a2~~~g~~a1.,vi 1No.~ 133.(eprosiof P 2C SKiLL. (IIINN ENGIKEEPING SYNTWMSS OF BASIC

Psychology, State University of !owa, low& City, Iowa). CUTu) Corat 7C63,Po.t 830,(SIC TB 57 2 13). SDZ Proj. 20KX IA, SDC TB 316 1 0, Aug. 1949. 25pp. 3
Sree'aO Devices Cantor, Port Washington, N.Y. (Consnecti-
cut Cc,'ege, New London, Conn.).

1194
This Is a report of some unsuccessful atteepts to

develop a simple pursuit apparatus as a source of Inter- 1198
fering reversible tasks. The development of the Double To study the effects of performing an InterferingDisk Pursuit Apparatus (2 Koort-type rotors munted task at different stages of learning a complex motor
side by aide, almost touching, aith which the subject skill, 6 matched groups of 22 college *eo, each practicedIs required to alternate ats pursuit action between the ter 6 stages (26 trials each) mak!ng matches with the
2 disks) !s described In some detalp and learning Co3pltx .oordination Test. An Interfering task, In-
curves are given for pilot experiments using mirror volving leveor settings if, response to light stimulil.vision with the simple Koerth rotor, and using 2 proto- was Introduced at a different stage for each of the
types of the Double Disk xppeatus, 6 groups. Results (man tine at each stage) are ana.l-I. G. B 6 yzed for the effects of the interfering task, and In-

plications for training on components of tasks are dis-
cussed.
T. G. R 3

U195
Gagne, R.N.. Baker. Yatherine E. & Posterl Harriet.
TRANSME CF DISCRIMINATION TO A MOTOR TASK. (MOTOR SILLS 1199
AID JOB EFFICIENCY). Contract !47Cta 316, Proj. IMl 783 Gag -e, R.X.. Baker, K~atherin~e E. & Wylie, uth C. TRANlS-
003. SlIT Proj. 20 K IA, SVCT TB 316 1 6, July 1949, 30p;). FEBt OF TRAIN ING TO A MOTCR SKILL AS A FUN-7TCN Of VABIA-~~J.Pnxi Center, Port Washington, N.Y. TI'rN IN RATE OF RESPCONSE. (MCAN 53MKIEEBING SYNTH1ESIS

(ConetiutColi e Oodn on f BASIC INFORMATION). Contract tJ7ONR 316, Proj. NIP 783
003. M-C Proj. 20 K !A, SDC Tr, 316 1 10, Aug. 1949, 23pp.
USNJ Soecfal Devices Center, Post Washington, N.Y. (Con-
necticut College, New London, Conr.).

1195
In an inves;tigation of transfer of training-- In

stimulus discrimnation, 140 Navy enlisted man had 60 1199 T td rnfro riiga ucinolearning trials on a task requziring discrimination of T td rnfro riiga ucino
both color (red or green) and position (top or bottom) response rate, 5 groups of 31 male college students
of signal lights as stimuili for to' selec;tion of one of practiced a tracking task recuIr-ing maintenance of a
4 switches to press. Two groups (56 each) had 3D trials After s8tn oamoigpntril by t nn at* crachof prellminacy practice on color discrimination only or an appropriate rate., fe rasatoertec
on osit'on discrimination only, and a control group group transferred to a task req~uiring a different rate,
(28) had no preliminary practice. Response tines and combinations of 4 different rates being varied among the
errors are analyzed and interpreted regarding relative 5 groups. Results (time on the null setting) are dis-
difficulty of color and position discrimination, transfer cussed regarding the effects Of relative rates on trans-
effects, and Implications for choice of components for fer between tasks, and the Implications for training
training, methods and devices ait pointed out.
T. G. B 3 T. G.1I. R 7

1196
Gagne, R.M. & Baker, Katherine E. S7TIJW.S PRE-DIFFER- 1200
EI TlATlON AS A FACTOR IN TRANSFER OF TRAINING. (IMAtN G&9nes R!U., Foscer, Harriet, & Cr-owley,EiGINEERING SYNTHIESIS CF BASIC INORMATION). Contract Mir'iam E. T11' --%STBE.-EUT OF TRA_!SP! op
N7CNR 316, Proj. NR 783 003, SDC Proi. 20 M IA, WIC TB rAMllflIG. contract Nonr-316, Rep. 316-1-1,I316 1 7, Aug. !949, 2Opp, USN SpaciAl Devuces Center, Popt.- 1947, 59pp. c"In sc, 11.3. 'layni1Par Wsnngon NY. (Connecticut College, New London, :dIO so-h boratoff lew London,Coonasinto,).Y Cornn. (Connecticut Colleael

1196 1200To study the effcts of practice on differentiating To assess training devices and training, In for
stim..l prior to learning motor reactions to the stim- instance, the gaining of proficiency In a motor skill,
uli, 4 matched groups of 32 college men each had 0, 8, it Is necessary to employ transfer of training measures,
16 or 32 trials of learning a response letter for each in the operational situatio, This article Is a reviewof 4 s~gnal lights. Then all subjects had 60 trials of such measures of transfer, a discussiop of the varia-of learning to select one of 4 switches in response to tions in such measures (to dependent upon experimental
each signal light. Response tines and errors are ana- conditions), and a statement of the requirements for
lyzed to evaluate the effectiveness of stimuslus pro- good measures. The six different types of measures
differentiation In transfer of training, and irplics- found In the litoraturo are evaluated with reqpect to
tions for training nethods are discussed, these criteria.
T. G. R 8 R136

1197
Gagne, R.M. & Baker, Katherine E. TRANSFER OF TRAINIING 1201
TO A MO3TOR TASK IN RELATION TO STIMULUS SIMILARITY. (Wy- Gagne, B.m. I Foster, Harriet. TRANSFER OF TRAINING
M;N E%,GINEERIN;G SYNTHESIS OF BASIC INFORMATION). Contract FROM PPACrICE ON COPONIENTS IN A M)TOR SKILL. Contract
N70NR 316, Proj. NR 783 003, SOC Proj. 20 M lA, SEC TR 147OO 316, Proj. 20 V. IA, Rep. 2t Dec. 1947, 60pp.
316 1 Op Aug. 1949, 33pp. USN $beelAl Davces Cesen, 111 oca eie e t Port Washington, NI.Y.
Por- Washington, N.Y. (Connecticut College, New London, (Connecticut College, New London, Conn.).
Conn.).

19Tosty transer tof raisning situcinsonset ielann of th12k0t1f...y nite e
To lsuy trlanrly of mtrainin axernal ctop f 20This report concerns the value of varying amnunts25r~ls'nlriy ace xermna ruso of practice on a cor~potert of a psychomotor skill, In

on olr ascodswitch to any of 6 other colors. learned differential manual responses t, four lights.
Al rnsordth iat as, ifferent col r o the stP-art training, on discrimiration of reactions to thetrinngtak ntht df arnd diffrin was h mons no the lights,9 was given 3 groups, for 10, 30

groups In the similarity of the second one-color stim- or bO trials; part trainipg, in discrimination of re-
ulus to thie first. Response tire and errors are din- sosst h gUo h ihs a ie n

cussd rgardng he rlatve moun oftrenfenand roup, for 30 trials. These groups, and a control,intsedrfern an e a rfu ti ont oftrnsimilarity practiced for 60 trials the total skill, up-down anoInefeec i. a ucin0 trju iiaiy red-green discriminations. Time for each correctT. G. R.eaction and errors are reported,
T. G. B 26
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1222 1206
Gagne, R.M. &. Foster, Harriet. Tl.SR TO A 15ITCP Coakley. J.D. (Dr.). THE EFFECT OF AMIENIT ANDO BODY
SKILL FPOSL PR.ACTICE Ctl A PI1PIED, REPSEN-1AI. TEMPERATURIES UWON XEACTION TIME. Contract NiORIi :51.
Contract %l7012 316, Proj. P.S 03 ep, 316 1 Proj. OR 783 0014. SDC Proj. 20 It 15. T&oL 1. SOC 'M I5]
4, Jun'* 1948, 33pp. 10 ~ S.c~5Dvcs C-nty 9 1 13. March 19148. 314pp. USN Special Devices Center. ONR .
Port Washlngton, N.Y. 'Connecticut College, Nlw Port Washington. N.Y. (Sio-flechanics, Div.. Psychological
London, Cnn.,'. Corporation. Ne.. York, N.Y.).

120 1206
1o study tihe transfer of taining on a paper-and- This review of the literature on the effect of arnbi-

pencil represeittton of a rotor task to the perfork- ent and body temperatures upon RT is organized in terms
ane of the task Itself, 5 =atched groups of 30 Nlavy of three topics: 1) effects of low abient temperatures
enlisted ren each were given 60 trIals on a task re- on RT. 2) effects of high ambient temperatures on RT.
zsiring t-he pressing of or.* of 4 switches In response and 3) relationship between body temperature and AiT. A
to ce of 4 lights. Prior to learning the task, the criticAl surveyj and evaluation of the literature is fcol-
groups had 0, 8, 16, 24, or 48 trials on, =ark!-* the lowed by a brief suassarl, of conclusion: spolicable to the
appropriate switch on a paper-and-pencil representation performance of tne pilot in high-speed aircraft.
of the apparatis. Responve tizes and errors are anal- T. G. R 16
yzed for the effects of the vaFrlous amunts of practice
on transfer, and an hypothesis is advanced relating
the pre-trainirg to a redu.ctlon In tedency to genr.-al-

a. G. 1. P 14 1207
Festiager, L., Kelley, H.. Orluasky 3.
Coekier T.1). ZSITL3 OF 01 ISDli

1233 FROM Nk6H ALTXOL A1111CRAFf. Contract No.
HoIW.*, EP. AIIABLS L.,;:-pLyI* S~lG0P.C 116-ori-i51, T.0. 1, Desig. 1111-783-004.,
Hollnde, EP. AP.ADLS IOIEPLYIS SCIOEIRC Poj. ̂ 'o-M-l, Rep. No. 151-1-11.. Apri1

STATUS. '. A THEO'.E-TICAL "IEL CF EDI0SYZICRATIC 1I4. 5p.OR ela etr
EE1I;V10h A0Z STATUS. Contract NO: 1849(00), T91.ch.pp ONviio of Bio-Nso a Devics Cnter
Rep. 4 56, July 1956, l9pp. Psychological Labs., leal Corporation, hess Yorki
Carneole Ifnstitute of Technology, Pittsburgh, Penn.

1203 7 32T
This paper presents a theo~ry of behavior which cen-

ters about Idiosyncratic behavior (non-conformity) and teTo present ostinaes of visibility (detection oT
yiels astaus aribleIn he frm f goupawaded thepraesence of an object) at high alt~tue,, data

yiels astaus ar~blein te frm f goupawaded from specific laboratory research is cothilnad with
"iIftsyncracy credits"~. Background considerations, de- relevant data from the liteamt-are. S ection I presents
terminants of idiosyncratic behasvior, idiosyncracy cred- data alma.t vision (brighotness contrast, visual "In,e
Its and their det&'rainants, and group variables are dis- adptio lVe)adtopoete fteanshr
cussed along with a symbolic representation of the mech- whsich Influence vision; section nX shaws hov the dle-
anisre of the model. The Implications of the model for lance at which ua object becomess vilbic rmar be con-
the study of status, or leadership, are d~scussed. pusted by taking aIto account the influence of atnu-)
I. Ri 27 pheric attenusation; a" Section IX presents eationtes

of visibility for- a specific tar-get at altitudes up to
300,000 feet when the observer is at various allttvdos
up to ?00,000 feet.

1204. T,G,R41.
Schulman, Z.. Barmak, T.I. , 41 CoakicY,
;.D. HiIA! PR03BI1 IN THE OPERATION 0F
HIGH SPEED AIRICRAFT: I.* ATMOSPHIRIC
OZONE. Contract NMorl-151, ?0 ,Proj. 1208
20-K6-lb Meaoravlan No. I. Aug. 4917. Orlanaky, J. & Dunlap. J.W. THE HUMAN FACTOR IN IIIE DE-
l3PP. 6UR Sggolni Devices Center, WTi- SIGN OF STICK AND RUDDER CONTROLS FOR AIRCRAF1. Contract
ision of 31o-Reiiinii7Te reyologioal N60RJ 151, SOC Proj. 20 H IC, Task 1, Feb. 1948. 77pp.
Corporation, Now Yopr), jjLSpecial Devices Ceo~ I&C, Port Washington. N.Y.

(3io-Rechanics Div.. Psychological Corporation, New York,

12Tis r ove -r owe the available infortion on

tin. aOltit i elaon .toe statepfect on rC 10 "This study Is an attempt to determine how airplane
alno asliu de to es lato the lrd f -zn WOiit control systems cay be designed to provide the pilot with
Will brAM to evai e ths e s ar ofv i* toxcityae optimal sensory Information by means of Pressure cues
froe syqtW prssoed b b atig ar chlis Mltl obtained fromt operating the stick and rudder. The pre-

ozone WVe suellisel an a function of concentration sent approach to the problem consists of an examination

A duration of expovuxe. since nitos 0111141 (N02) and evaluation of literature pertaining to a) the snaxi-

is a cosm oontalaot In 7014epered ozone end alsAo mum forces that may be exerted by a human pilot, b) hu-

ocous In free &=Nphse, Its toxic effectsl , a0one man reaction tire Insofar as it may be expected to cause
NAn in Mixtur-e withi ozone, an. also reviewd, delays In the pilot's response;, c) the optimal design.

placement, and canner of movement of controls, and d)
T~o~v6.the optimal gradients of control forces. Current speci-

fications for stability and control characteristics of
military and civil airplane$ are examined."
T. G. 1. P 75

1205
flarack, T.N. & Coakley, ;.D. A HETHOD
OF INGRBAIZW THE MANEUVRABILITY OF HIOH 1209

PD I0AI WIHN HEL IT OFH AN Spragg. S.O.S., Devoe, 0.8. & Davidson, A.L. STUDIES IN
TOLMIANCE T0 & 101011, Contract N6-ori- THE ACCURACY OF MOVEMENT. 1: THE BISECTION AND DUPLICA-
151l, 7.0. 1, Desig. 111-783-004, Proj. No. TION OF LINEAR EXTENTS IN THE HORIZONTAL SAGITTAL PLANE.
20-M-ib, Pep. 151-1-11. Feb. 1948. 67pp. Contract NbONR 241, Proj. NA 783 006. SOC Proj. 20 H ID,
OUR, 8 ealal Devices Center. (Division Task 6, SDC TR 241 6 I1. Oct. 1949, 20pp. j9iieL.p~JLj-
of Ble- a anlos. The e'yo ologiodl Corp- vie CetrQNR, Port Washington. N.Y. (Psychology
oration, New York) Dept.,* University of Rochester, Rochester, N.Y.).

1209

2hieoetical oaloflatin of the magnituhde and dI~see. This study attempts to determine the accuracy with
tionof ~e f foceeactig o thepilt o an ircatt which Ss I) can duplicate ano 2) can binect a sampled

duing of theg fopees atn an t p P iloste Of Ccanro extent of linear movement In the horizontal plane poral-

are wid@ among oopssblo turnil Ont a cons11tnt radiujs lid to the sagittal plane. Each of several Ss made 32
at acontan spedtur' l..ecdad~j eceavalonjudgments for both the duplicating and bisecting inStruc-

and onn s pcee e d, equ accleaton, and turn' with ti ons at each of four linear extents whicn varied from
daceesaiongoin ino te tun ad eual cceeraion 4 to 24 cm, by moving a rider back and forth on a track.

acig it. en ffiin y of theseW 01*515 of l~tn~ The basic results have been expressed as Mean Av'erage
with respect to lapsed tina and distance traveeed Error, Mean Co~nstant Error, and standard deviation; dif-

also o~reiferences have been analyzed by t tests.ioso 10pla . G, 1. R 2
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1210 1213
Spragg, S.O.S.. Deve. D.B. & Davidson. A.L. STUDIES IN Norris. E.g. & Spragg. S.D.S. STUDIES IN CCPLEX CO-
THE ACCURACY OF NOWHDEIT. I1. THE 3ISECTION MID DUPLICA- ORDINATION. If: PERFORPNiCE OF THE 7WO-HANS COORDIMTOR
TICO OF LINA EXTENtS AT VARIOUS ANGLES IN THE HORIZON- AS A FUNCTION OF THE RELATIONS BETWEEN DIRECTION OF RO-
TAL PLANE, AM AT INCLINATIONS MOVE THE HORIZONTAL. TATION OF COKTROLS M DIRECTION OF MOVEMENT OF DISPLAY.
Contract NSW 261. Proj. Nt 783 006. SKC Proj. 20 M I. Contract IN0NR 21). Proj. UR 783 006. SDC Proj. 20 I10.
Task 6. SOC TR 241 6 2. Oct. I149. 21pP. j1jinf1a1..k- Task 6. SOC 1T 2.1 6 5. Nov. 1950. 17pp. USM Special
vices Center. 011, Port Washington. N.Y. (Psychology kviacs Center. OUR. Port Washington. N.7. (Psychology
Dept.. University of Pochester. Rochester. N.Y.). Dept.. University of Rochester. Rochster. N.Y.).

1210 1213
As in accession no. 1209. Ss were instructed to du- The accuracy of performance of a coeplex two-hand

plicate and to bisect a 'aelpd extent of linear move- coordination task was examIned as a function of the
ment; however, hare the ov ment was at -90, -45, .45, direction of rotation of the controls relative to the
490 degrees In the horizontal plane and at inclinations movement of the display, and the effect of the plane of
of 0. 45, .0 degrees above the horizontal. The distances rotation on the direction of rotation. A modified SAN
to be judged again ranged from 4 to 24 cm; Ss made 16 Two-Hand Coordinator was employeo. Two groups of 48 Ss
forward and 16 backward judgments at each anglo at each each were used: for one the two cranks were in the verti-

distance. (The gravitational component for the above cal plane parallel to the frontal body plane, for the
horizontal Inclinations were counterbalanced by a weight), other the left crank was the same and the right was
The results were expressed both as average error and con- vertical but perpendicular. Four combinations of direc-
stant error, and differences were examined by t-test tion of rotaticn and two combinations of planes of rota-
analyses. Recomeendations for control setting situations tion were tested. Results were analyzed in terms of mean
were made. time on target per condition; differences were examined
T. G. I. R 2 by variance and t-test analyses.

T. G. R 12

1211 1214
lurrls, Eugenia B. & Spragg, S.D.S. STWIES Ill COMPLEX Brown, J.S. & Slater-HMamel, A.T. THE EFFECT OF SPEED-UP
ORDIIATION. I. PERFOR.ICE Oil THE TlfO-HAl COORDIA- INSTRUCTIONS UPON THE PERFORMANCE OF DISCRETE MOVEMENTS
TOR AS A FLIETOUI OF THE PLAIES OF OPERATION OF THE IN THE HORIZONTAL PLANE. Contract NSORI 57, SDC Proj. O
COUROLS. Cont-act 60M 241, Proj. IM 783 006, & SDC H I- Rep. 3, Jan. 1948, I9pp. S Devices Center
ti.Jan Engng. Proj. 20 N 1D, - TR 241 6 3, Aug. 1950, ONR. Port Washington, N.Y. (Psychology Dept.. State Uni-
16pp. USN Special Devies Center, Port Washington, versity of Iowa. Iowa City, Iowa).
N.Y. (Dept. of Psychology, University cf Rochester,
Rochester, N.Y.).

1211 1214.
To investigate performance of a two-hand coordina- The ability to move the right arm and hand along a

tion task as a function of the planes of rotation of the horizontal line parallel to the frontal plane of the body
controls, the SAM Two-Hand Coordinator was modified so as quickly and accurately as possible was investigated
that each crank control could be placed in any one of a using special speed-up instructions. The specific task
variety of planes. Three planes were investigated: required S to move a pointer in a left-to-right or right-'I horizontal, vertical and parallel to the frontal body to-left direction from one fixed reference line to
plane, and vertical and perpendicular to the f-onlal another located 2.5, 10, or 40 cm. away. The 12 Ss each
body plane. Each of ten groups of stbjects was given made 20 movements over each length. Performance was ne-
preliminary trials on one plane of rotation; each of sured in terms of: reaction time, primary-ovement,
nine groups was then assigned to one of a combination of secondary-movement, and total-ovement time, and accuracA
planes; the tenth group continued practice on the pro- Means and standard deviations of these data were co-
liminary combination. The results were analyzed in pared by t and F-ratios respectively, to those obtained
terms f mean time on target and for differences between in a previous study under normal Instructions. The func.
groups which could be attributed to plane of rotation, tional relation between speed and distancc Is described.
T. G. 1. R 12 T. G. R 5

1212 1215
Spragg, S.D.S. & Devoe, P.D. STUDIES IN THE ACCURACY OF Brown, J.S. & Knauft, E.B. POSITIONING REACTIONS OF UNI-
MOVEMENT. Ill: THE BISECTION AND DUPLICATION OF ANGULAR FORM LENGTH EXECUTED AT VARIOUS DISTANCES FROM THE BODY.
EXTENTS AS A FUNCTION OF SIZE OF ANGLE AND OF TYPE OF Contract N50'I 57, SDC ProJ. 20 H I. Rep. 4, July 1948,
ENDPOINT CUE. Contract N6NR 241, Proj. NR 783 006, SDC 9PP. USNSal Devices Center, CNR, Pcrt Washington,
Proj. 20 H ID, Task 6, SDC TR 241 6 4, Oct. 1950, 26pp. N.Y. (Psychology Dept., State University of Iowa, iowa
USN Special Devices Center, ONR, Port Washington, 

N.Y. City, Iowa).

(Psychology Dept., University of Rochester, Rochester,

N.Y.).

12i2 1215

This study tested the accuracy of making knob set- This study investigated the ability to perform posi-
tings as a function of the size of angle to be duplicated tioning reactions involving movements of a constant
or bisected, and of the type of end-point cue provided, length (ten cm), executed at various distances from the
Tne angular extent of knob movement ranged ,om 20 to front of the body. movements were confined to a line
160 degrees and the cues were tactual-kinesthetic, visual, lying in the horizontal plane and perpendicular to the
and auditory. Ss (12) were glen considerable practice frontal plane of the body; starting positions were I0,
in the knob turning procedures; each S made 20 bisection 20, 30, 40 cm from tie body, direction of movement was
and duplication Judgments with e-ch type of cue for each toward or away from the body. The 24 Ss each made ten
of four angles. Again the results have been exprensed responses at each position using a lightweight sliding
by means of average error, constant error, ane standard pointer; all responses were made In the dark. mean con-
deviations, differences were examined by variance analy- stant errors ft., the various positions and two directions
ses and t-tests. of movement were compared statistically by a t-anal/sis.
T. G, I. R 4 T, G. R I
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8ramn. .l.S.. Slater-iHammel. A.T. & BIlodau. E.A. Ci6R- 11oW, 0.!. THISY AIM PRONUI 01 UMi
ACERISTICS OF DISCRETE WlEOMCW1S IN THE HORIZONTAL PlAME VISI3Th11 ffZ !3T3SZ!MUU MOP1in
WHEN iXECUTED WITH ONE AND WI1TH TVO HANS. Contract 15 Conteot 95orL3160, EMr Uspo 396s J5U Rope
O RI 57. SVC Pro; - 20 If I. - q0. 5. Avg. 194.8. I'cpp. IMS 1664-146. Apr. 1352. 20pp. lk Itt~
Specie' Devices Center. MI. Port Va-hington. N.Y. ;4b., J1o" Uapklnt 11.?.

-(State University of Iowa. laws Cit Io-a).

1216 ~To p0,14.t a Smnseal fienwk In ubtal to ocoola
The ab-I~ty to move both right and left arms in pr'oblem at Inaf v~allbIlV, aosyapl I@ nie of

unison along a horizonta, line parallel to the frontal the wjor phsoow of tarevt 4.talailulty, do obaso*
plane of the body was studied for two directions of move- an the 7Wr Iztmlty.samnUZAt r.6aa seramn, In tea
went, left to rigbt and right to left, and three le'~ths, ofe a isity of the op to E13 Isalte 4" 11
2.5. i0. la0 cm. Movments were made using a slicing asln A cc ath Vo~tage reaultlm of Haft-seWI
pointer which could b' grasped by both hands. The 12 Ss from the eases , ole Us e~d ileca : ~ te r1
ech made 20 responses over each lengths. Performance W OAA als, fMawooe uarA eehreos piltl,.

measures included: react ion, primary-rovmet. secondary- ,aaw Waltwe pipes W.pta CI Uls* pals..r~ptltlm
movement, and total-mosement times, aw.-rag- &nl maximm and eatmi-rottm rae, be". vimt NA Pai2e Ifth,
speeds: and accuracy. All of these datr .er-. conpared rep, tim of dat~Ian, search time, ii&t in4.phtlma
to those obtained with the same Ss using one-hand. The and echiat lilcistem, color assA aols..
movement-time differences were evaluated by analyses of TAG,15.
variance; speeds by t-tests. and accuracy by a statis-
tical analysis. also.
T. G. R 4 12

Lewis, D., McAllster, Dorothy E, & Ada&=, J.A. FACILI-
TATIONIAS 1? PNERERE1C IN PERF01JAjIC ON THE MODIFIED

1217 MIASBURN APPA'ATJSt 1. THE EFFECTS OF VARYING THE AMOUNT
Brown. J.S. * Wieben. [.11. & Norris. Eugenia B. DISCRETE OF ORIGINAL LEaINGW. (HUMAN ENGINEERING SYNTHESIS OF
IMENENTS TOWAD AND AWAY FROM THE BODY IN THE HORIZONTAL BASIC INFORBMATIO). Contract N9CUI 93801, Proj. NR 763
PLANE. Contract N15OI 57. SOC Proj. 20 M I. Rep. 6. 03(77, SDC Proj. 20 M IE, WOC TB 938 1 1, ca. 1947, 

2
3op.

Sept. 1948. l3pp. VSN Special Devices Center, Ml. Port USH Scocial Device*s (7antor, Port Washington, N.Y. (State
Washington. N.Y. (Psychology Dept.,* State University of University of Iowa, Iowa City, Iowa).
Iowa, Iowa city. Iowa).

1221
1217 This report concerns the effects of different amounts

The ability to move the right hand a* a line lyinc of training on a psychomotor task (posit~oning levers In
In the horizontal1 plane perpendiculdr to t , frontal response to lights) on subsequzent reversed learning, and
planie of the body was studied for two directions of moe relearning. The orl~inel task consisted of a standard
ment, inward and outward, and three lengths, 2.5, 10, 40 (normal) control-dasplay relationship, with the nina ox-

cis. The 24 Ss each made 20 responses at each of the perimantal gro-;. receiving 10 to 50I trials, (1-11 days)
lengths with the lightweight sliding pointer. As in the followed uy 10 to 50 trials of ar interpolated reversed
previous studies, the following performance measures were task. Relearning occupied two days (20 trials

5 . Three
obtained: reaction. primsary-movement, secondary-movement, control groups had no interpolated training. Results
total-movement time; average and maxmum speed- and mean are reported for correct matches, and errors. Discussion
constant error. Means of the movement-time sco res were includes the reciprocal Influences of original and
compared for the various lengths by t-tests. Relation- second learning, espocially with respect to the varying
ships among the three basic movement-time measures were amounts of original learning.
examined by correlations. Other ccaparisons were made T. G. R 10
with earlier left-right direction data.

T. C. 551222

Lewis, D. & McAllister, Dorothy E. FACILITATION AND IN-

1218 IIRFEREI#ZE IN PERFORMANCE ON THE MODIFIED) MASHBURN AP-

Batch, A.M. A DEIIONSTIZATION OF RETROACTIVE INTERFERENCE PARADJS8 II. THE EFFECTS OF VARYING THE AMOUNT OF IN-

IN PURSUIT ROTOR LEARNING. Contc-act NCWNl 166(00), Proj. TERPOLATED LEARNING. (IJN ENGINEERING SYNTHESIS OF

NR 783 002, 5151 Proj. 20 U 15, SD0 TB 166 00 1, Dec. BASIC INFORMIATICO. Contract N90NR 93801, Proj. Nt 783

1951, l6pp. USH Snecial Devices Center, Po rt Wshington, 007, SXC Proj. 20 U 1E, SOC TB 938 1 2, ca, 1950, 14pp.

N~.Y. (State University of Iowa, Iowa Cit), Iowa). esCnt Part Washington, N.Y.
FStateU "nivrsty of Iaa.. Iowa City, Iowa).

7h!3 eXyrI!tct !ff P-1 mtt-Pt ',0 :1erotiate122 Part Of a study/ of training on the idified Mash-
j~"rjor -fo.1 of lornt't a sl.,iisr (not re- burn Appratuts, this 0xperIment was concerned with the

VOroo0l) t'%1%~ Ap~ the relsorntnS Of t)" 0rl5!nmSl t-Skl. effects of v.-:iod Pmounts of second-task learning or,
,-.-.rotar: --jrsuit trac%!ng otill. -he Epicyclic the :elearning of an original task. Twelve experimental

Snoto- ^i'~ used by1. '3 coflnor 3tutonta. Tho groups of undergradcates had different amounts of prac-
cor.±1 :!cr. -:rovide. irel'..istr!but'ef prectice, oppor. tic* on the original task (which was lever-positioning
ti..ieg to *mr ndp mna w!i to )I~h levels of orl- In response to lights), and for each level of original

%.,I !ntorpclmtotd 15 ntrZd, with a short Intervul. learning, different amounts of training on a reversed
before relordj-... Rosaltv ar. emalyzed with respect task. Correct matches and errors on relearning trials
to o.cvurr,,nce of !nterforenco, -Ad the possibillty of constitute the results, the Implications of which are
wnrr.--% In3c-cremet !n tho reloarnin3. discusged.

:. !. -I.T. G. R 7

1219 1223
Lewis, D., Smith, P.N. 8. McAllister, Dorothy E. RETRO- Hedlund, J.L. I. Lewit D. FURTHER ATTEMPTS TO DE1011-
ACTIVE FACILITATION ANDO IN~TRFEREtCE IN4 PERFORMLANCE ON STRATE INTERFERENCE IN THE PERPCHMANCE OF ROTARY PUP-
TIE MODIFIED TWO-HAND COORDINATOR. 1LAXRAZ5b2ld*, SUIT TASKS. (HUMAN ENGINEERING SYNTHESIS OF BASIC IN-
July 1952, I(l), 44-50.~ (State University of Iowta, FORMATION). Contract N9ONR 93801, Proj. NB 783 007,
Iowa City, Iowa). SOO Proj. 20 M 1E, SDC SR 938 1 3, July 1950, llpp.

USN Scecial Devieton Centlir, Port Washington, N.Y.
(State University of lowa, Iowa City, Iowa).

1219 1223
In the training uf psyzhomotor skills, the poss- This report concerns the problem of interference

Iis interference effects of learning simlir or op- between reversed-task learning, and original learring,
posite tasks to those al-eady learned are of interest. wh! :h seems to occur with cortain psyclhomtor tasks,
This report concerns an experiment on tie Two-Hs3nd and not otheis. Here experiments are reported on raore
Coordinator, keeping .3button on top of a moving tar- complex types of pursuit rotor--the Double-Disk Purnutt
get, with a standard control arrangement ("normal"), Apparatus, and the Epicyclic Pursuit Rotor--deoveloped
and a reverTed tirangement for second:-ts3k learning. in an attempt to demonstrate interferenice on a rotary
The primary aim wgas to investigate the effects of dif- pursuit task similar to what Is found with positioning

ferent levels of learning the second, Interpolated tasks. Students practiced an original task, a0 second
task, on the relearning of thd standard task. Results one with control action reversed, and then relearned
(with college student suojerts) are in terma of time- the first. Scores are reported for time-on-target, In

4 on-terget scoxes, principally, and errors, beat, and In synchronization.
I. I. R6 1.G. I. R 14
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ZZY12 9=4 !, -cj. la 7W or?, s: Pm. 23 x Z230
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scathe th ask-kr.-.I'_i a spat of light, on a moving ThSis arsvWe of stzdies 1estpotng tte possI-
:arget-culd be icirned, if ;-act!--* were alternate- hezitlince ofageneral tralt setclto ~'in-

between the stardard &A expe*-ted cGntrol-dIsplay re- efme.7bc-: t10 zpesodn ok
Ilat!Onships, and the ese.in the ai ape~ee- c Pact ir studtes iccoivzc ea-cl a zz~tzr Or vra

the ees rast nesadr cecc ~h task, Inepltdla-tgof a reversed task, thnre-
underrz*crte Ss, as-p'razt~ced an horra day for five, learningo th!e crlg!re;l tist.. 7erforcance is studie in

d~js Ilas er 3 ec spaatdby 30-ec rests. detail, and intertask co-rre1t'.&'S are extolned for e*.l-
PItsults art zt-ted for groups a:4 for In~r~l dent. of consistentsscp~blt to Interferetce. De
differences. tails of a Prel m.Ary stodj 3.42 Of lpparatus COnstruc-
T. G, 2 2 ts(oudificatios of $Eash :rn and 7o-itand Coordinator,

.e Turret PrutTest, otor tests, and a palred-asso-
clat-es vertsl test) are included.

1227 T. G.1Z. P.33
Xllster, Dorothyr B. &. Lewis, D. Si?).E-7P.L PER T=1

VJ13SWS IGSLTIPI 7PIALS P3 -&As;* is 71 ;JS:TlCN' C=
SlatL Vt: PEMEMINGi SEVEP ;ruu.1ii Tsii. (tuP 'rJ 1231

11:3SyKiTKISEIS OF BASIC 11a CXTUXY1. Contract MU Xckle, r-.R. SF:ZL r8i F113~ zE
93801. Pros. MR1 783 C07, 137 Proj. 20 It I=, SX M3 93B = 1113 71-713 EFFFEE7 C. 117 E ILiAILIY7 AMO PREMM..A-
1 7, Aug. 19W., 18po. USN: S-ens - -Ic Don- Port 11~ -IF P13~r -XA'dE PAT1113. Contract ?i13 11.3(00),
Washlngtcn, N.Y. (State UniversItY Of :00a, lowa City, Proj. 1.3 151-141, %11a.rg . Pro. 002013, tn. Pep. 3,

raj'20. 1.~tl ees, Calif.

122 Investigate th. effects of freqjently shiftin-g 21The ,estion of how rating scores obtained frcz: dlf-
I oI task to task vditle learnIng, 2 *:tperints (22 and ferent =oall subgroups of personnel cnn Le ccobined to

24 subjects) %e:e run, one with the VAshburn complex obtain the :rst reliable and predictable criterion vsas
coord nation apparatus, ane with the Epicyolic Pursuit Investigated. The oren coprlsing the sample wsere
itotor. In. each, 2 matched groups practiced 8 different scattered In small S-oups amoig 16 sulcarines In the
tasks over a period of P days, one concentrattin. on 1 Pacif. Fleet =- represented - w!4, -ariety of rates and
task each day, the ;tter on all tasks ev ny day. Thee. pay grades. Each %ere rated b-, -_ lifferen. traters on
all prac -ced for 2 dtys on 2 teat tasks. LeAning a raming scale of 20 traits uslaig a , -to-can fonrut.
curvts and psrfoccarnce on test t-isks are analyzed and Se eral treatments of the scores rera inveitigated fron
discussed regardir.7 single-trial and =sltiple-trlal '-he standpoint of their effect on 1) inter-rate: agree-
spacing of practice and Icplicatorns ior theories of ment and 2) predictabllsy of the ratings by sr~eral
transfer and Interference. logically related variahles.
0. 1. P.1 I . P 7
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1235 the po~iude Of o0er2io of tbe tbrd aol IngtroetttS
= etled for assessing anti-aiO.raft g-zueny by men Iong ajezetio S .i~Oe (fl

of ppio'egraphic tztangula10on is Cfescie-. The appaa- tocie.
toot is a*lso descz~tod a:d 'i=lvdes .the var.47.s devices
designed to elinlnate ttedious cc tat~ons WOd xtastr--
cents uhMch enable o.* .skilled un an to do the enuivalent
of three tec.1.1IcIans in assessing ant!-a1rcraft gx~y 1240

prbl=tBeoe-Center. 3.0. & stead, L.C. APPA1PS FM1 THE CVTOOOI
P.2 it~~r0EEPTCF DP~hP~iCPIIl.Rcp. 1, no date, 1
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T,f' tY'v-,Ii, 1iisdford, Xass.

1236
lbffoan, A.C. L Gray. Florence E. RESFA11IR L DEVELOP-
XE1NI CE RFADING ASSEECM. INMPIEI* PI1CRESS 11EPUIT. Con-
tract LICIU 58, SX lii 58 _'1, ca. 1947, llpp. Insti-
tute for Applied Experimental PsycholIogy, Tfs 1240r :

Redfrd, as*.1240This report desc-Sbes an outdzor apparatus o-c the

1236 stud y of depun-dlscri=InstIon under field conditions.
1 ot23 th6eain ewe oorhnin ee n A cockpit ock-up Is so devised ehat observatiors ray

To tst te reatin beweencompehesionleve an t ad. under conditions of natural Illumination (ba-:h
reading eye-oov*=ec.ta, 37 Ss were give,. standardized day and night) or of sloolated night conditions with
reading oaterials and conprehersion checkos. Eye-rove- *. use of proper filter-s and goggles. The obser.,sr
cents were recorded by the electroculogram technique. In the coki sal osta oiesiuu o
Corprehension scores are analyzed in relation to total ..a In aparet isae toe a stonary stiulus or
reading time, rumter of eye-zovernents, and numBer of varyslin tesarint distance -to ap toar intlnusedr
saccadic movenents in left-rIght and right-left direc- va.ng~sigdsacs htgah nldd
tions. The reasures test pre~1cting comprehension under
the conditions of this experiment are discussed.
T. R I
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3.*1-ietb -*5~e186 as tke e4!t1S so 1 te o fetb cr

mtlter cnit!om for msax:.sios to fite for siz-Sit =.1t ~tt or

G.

S1b2.o. 26, Cainweltb Ford Uop. 4. 2*-U. ftebobe-tor, Z.0., & Needh, I-C. B~M PSR

Tufs Cllge,~s~~)iii .U~ 1WU.!0T CONDITIONS -AN WITH A ID-
GI ' FITE CIU&ITIOW., Tuft*, Dibli.. 30,s

Cmmnealth 1md -Rp. 7s. 1 942. pp. 45-

loge Uedf o 5.

TO ez*. the rowlee of 112o8tlan to aorpth
~e-~ tSma to yisml- snity, ths cuiaei5% date

resing T19211 "- ty to btwasom ([nemmu) - _124

p1ctted as tbe v~lba a 5 snbI* Ar "OW-O G&Ust zo toe efct, of tocs-msel distso8* tr-;o

This-we20rits 00garsm. f sult Asi wih to ter tv~ i-'- coaltics ant wltb a red-greon filter

fe. C=Ste.t3 (stalO25rd deistlao) of t*sO iv

GPI.~~ i_2 I-' w 5 3 11 -_4_' C* 1t4tfOto5'TS end cOC*r
V-dtb resmlts fr-a. 11" ;recalng StUa7 to vnlabt dim-
tapte effets.

1244
Boobo-Center, 3.0.. & Nseds L.C. !ZYATUOX
0? DECREASE OF BRIGlrniISS AT NIGHTFALL TO

DECREASE CF TH2SHOLD BRGIOMESS DUE TO ADA?- 1248
TATIOW, Vats Biblio. 27, ComIOMMosith Fun Boolo-Ceoter, 3.0., & Nsed, L.C. DARK ADS?-

Rep. S. 1942. pp. 31-33. CYR, 'I. Do- TATION WITH A COXBIXATIOX OF XR-12 RED A .D

vice. Centsr, Tufts college, Msarf P* EU RNE ACKTSU FILTR. Tufts Niblio. 3X2
Co~tonMSSlt3 Fund Rep. 8. 1942. pp. 49-
54. OUR, selm. !)vie Center, Tufts Col-
loge, Medford, Mas.

121To otserve the cv~rse of dnr-k adInptation when nmt-
~deonn hte h ~~ee'~~ait doorv-isicon in otacured b7 the coohirp. Ion of red and

Instene.:z to~eo OPwiththef.8 flt*1fll ~ -7cen acete, fillers, four obev .erm were required to

vim. -enttl Illumination, a sawlt~rd curre fol dark -lye t.e orientation of the open and of ct%;ltal 7 (a

a~ipatln (abontor lae) I.I oo-iro wih Sseries of 31., ersduate± In size fron 3.75 'o .25 Inches)

cir )f br1( htn6S3 a9 a funCtion of tine Of diY (900 rt a distance of 1.0 feet. Ju gents betpn as somn as

scceI~n iobe 12.1).The elatyn atesor te to aub eet donned a Pair of CO~Iec fitted with both

c'-ra or datic adaptatim and the fall of d-ram3 red end ereen fltere and continued until all sizes
had boon c~rrectlX 3uidded. Tho time or correct re-
sponse w-Ac recorded for each stinulus size and pIntted
fiainrt the slto of the atinulUs.
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Taft97510 3,Cmmrah m Rep.lo "o -EMIA. Tufts lli .9 Comaeth Fund
1942.~Sop pp., Mar2 C sael ~*~ 5 . 2:43. -4pp. OW3, 90c 5. 30

, Tuts ~ Usd1 E~s.wit. Center Tu~ts Collee Noesruc.. * of
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ity ar Detan cf~.thc oflIa tbore

frto-C nr ?..- Ned L.C.e gM wrez7 ' ' DU . a
D-saer=zoE 2117- A~b CMI~m1Cs OFLIh

34 Co==iwabtZ- Fod~ Sop. 10,Xm~ 3-04.1 pp.cit

Eeb.cf ntsr Seea.G.,rg &.. 1.aLC ID7h

SION Op~ ACF.7A7 P1L&3S Tuft. Tafsb1!.40

Caoniath Pand, map. 14. Mar. 1943.: 2pp.
ONE, sip.cln1 Device. Co.ts?, Tarts college-

with a c~tiesli of -- sl uf &s W oats fltra,=
dsternimatm were mis f:zr 32 snbjlecto. Test sti-11l
were 9 ro*w (vartat in size from.65,t0 Z2 lach) of 12,15

four -&Its * es i.ted za a blsckbbck4Y-- a. - T--j zepmt *,womtm the roe--It ofm s ni~1

djt o ev.. g; the -4s wa to lea--.Ify the or 66 -.a- umsm - ?6 ?oliretd All 0094-s -A-e
celecatlo of the oe mk o f tl m&m ineah . A Aopc~ ll 1pjrpoos 3%,7 so! Lease.. Trawmelic

retest vss Siwan to 22 or the -bj~ct &&- t125 tv* sets' for b-zh s!Smd of eachz -filter vare =99--e- Uy 2asmi:5

of smors cwrolatet to chock reliability of .Nj1-ts- 1I~ t-urm the is =14 a g.e scotate filter.

Tb. .mor~. are rlyS a~rlst.lity da to individ01 tae ty the Velimn " Itoto. DeenItS

ffrrmeces; tbes are comparsd to wi1ibllt7 4L-0 to are emLnol in tr of acceptAbility for me ith1 the
ffler. ge~~Itl1S re~d fo re in green acetate In ainamatin61 2140 all ion

solectiuC6 the aoietl.
2,0,22.
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eb..0nt62*9 3.0.. & lado L.C.- FURTI

1252 & ed -- p~oOSAL ODBSWATIONS 09 TE CHANGE 09 ILEA3UINTICN

Boobe-Csflter, J-1G yRO &Ayla Toad L.C.S ufs81l

pOR A GWrUP TEST:O VISUAL ACUlITY AFILr 10 A-iIT ARS.Tft2iio
D~fK AAPATI2.Tu;fts 31b110. 5, CiOM- 41, Comozealtb Fund Dsp. 16. Apr. 1943.

weath undflp. 1. 19
4

, t. 2.10.3pp,. 0Is~a Devices Center, Tufts

wealth Fund~a RO S etr.'ut Cle College ibsearON-s.O--5oyPyhlg
CI;odR i IM-01a2911 C-ntm. ut Cle~ and physilogS, Medford, Nass.

To tudy therelative Uportancs of variations In Todtrtovbethe- tne relat' on bov3nbriaht-P

acuity du od'otflesand vsriatlon AU9 ZO nesof awte ntholno wrdte2nA P
diffoemt Idvd1,toG softn 4Z t~"sub- aqlreeainq ma lgt
jects were tested fer acuity at forty feet (00e 1251) found to billd durinp- ou-rer ,nwsU'.a (see 1241) also
voarinOs successively eleven or twelve different CoC(12 * obt'iM at other sato", obariations were nmdo on
71at variables are e'.luato.1 by an aialpeim of vrlmns thrch 12 aL vftrious intervals throusat the day ant
tecr.rique. The grmp pronoedurm to described fully. tvi11i~t to darbiess. Viaure-onts are related to

T.cat =j.ttona or the sun's elemmton above anl below
horicon. and cr-.,red vith the data obt.aIned Frevhis-
11 fnr suuner nooths. The p-actici la:plic,,tionv are
dlacuatel.
C.
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pncto PM.-3 (e--:21s e tod ucr c tb
1260 spcif±tle for fl11crl to be vsod-L-tnij -
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3_0rftor f= = in In- ±1?ainn y!=E,
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1265
rZ62 Beebo-Centor, J.G. &-gesd, L.C. COlipARI..;

Bosbo-Center, J.G., & Med, L.C. OPINION o; S0i' OF YommS BOWS70 E TXITh; PR'VjIOUS
o% pPOOM) :;E1.ES10N OF TOW- AN!.3 FOR Gir-- XO-VSA-';iO BWZES* Rep. Yo. 26. May 1945.AORTkTE. Tufts Biblo. 51, Cosonwealth 5pp S1 ~a1k Devices Cne Onsealth
Fund Rep. 21. Oct. 1943. 6pp. ORR, Spe- PUM, "Cufts CINe (LabF tary of Sen.
cial Da'ioea Center, Tufts Co~lege Havaerch sory Psychology and ?hyslology).

T.' _orjr36rY Psychologv and 'hY310l0gy,
Medford, Usass.
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ale) a j.*l~m t oryior Sensory, Psyebology :1273

teria--gdarticlrW io control syste.s-.tbh c-s iolsiill
- be met as Ton as research ci ;ngs, 604ooleculzr me.d

r=19~;zi re.isew a lec-= co~r-o a~. ol8y. 1a order-to deterxine: I)kmu an structures his
__,I of I __aUa1=t*f1t=f 4Iscr~i ~ n is iions. and 2) wat hit s ,sse capacitil. and

;lctz i, ~ 3ec t=r ev7e llnlgttws are. a nolar-approach suas Ulhs boomi pro-
:c~lt ~ o~rf~ dt.. -:, eo cy1. Posed mst hi senera1Iy ad:ed ia tie sWdy ct-b'ologi-

M ~ - cceep - cel control elements.- Ibis agProach considers the Pro-
t fr--~ed.blen of control of riaelamaes as a r-egulator procesfi

whuich -owi foess part of the sagulatlon cyle.
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1268
This report presents a- laboratory conpariscn, -with

respect to suitability for training pilots in blind 1273
flyino. of minsaino Blue 2 127 IVA w~ith the ivpro-ted tUSI D4ia evices Conter. 7i-! PF'VP.7S_ C~r-LEA=r.
stand rIonsanto slue A9183- 1esurrnti included Cczrtrart' !4cra 19Q, ;ez. 1549, ip. tm:,a O '..

spectrophontoneric tranissic-. opt ,Ical density. and ~C=. tx&ShingtCo. N.Y.7) effects on visual acuity. Rec*o-endations are included.

22639 1273
Dtaarfsldt.,C.1 ATTITUE INDICATORSPFOR This article dIscussts the learning Pccess, Its

ElIUCOrnS,,ZWALUATION OF, REPOAT #1, FINAL =easuze=*ant and-evaluaticn, aids and hindrances to the
REPORT. ?roj. '15! AX-7362.S. 3233-62, eb. process, and acca *henzea sscilated with learning.
1956v 4pp. Service Test Disislon, Naval Illustrat-1=s of learning cumms tr4! types --f learning
A& Test Center, Patuzmat lverp- i.' such as trial a..d error, assacclatlns, and !Ins!,ght are

Included. The factors of arztiration, krc-wlege of re-
suits, part ar~f spaced learning, meaningfulnass. and in-

1269 dividual differences, transfer of training, use of time,
lo evaluate, in a helicopter. the Lear type hs-l re- crrerlearning, verbalIzatien, role of Instructor, and

note horizon indicator with roll and pitch adjustments ' initructing -procedures are discussed In terns of facili-
61 flights were cadc (34.8 hours under simulated instru- tating learning.
cent conditions). Comparisons were rade with the stan- G.
dard type gyro horizon for acct acy and reliability and
al!so checked for accuracy again..? the visucl horizon.
The results are discussed with; paticular reference to
hovering operations. PReccmnendat ions are included. 1281
1. R 4 nItiler. G.A.. Heise, G.A. &,Lichten. V. THlE INTELUiGI-

BILITY OF SPEECH_,AS A FUNCTIONE OF THE CONTEXT OF THlE
TEST MlATERIALS. J. exp. P vchoi. , t3y 1951', !±AM) 329-
335. (Psycho-Acoustic Lab.. KiHrvarad Uniut-sity. Cam-

1270brde as)
UJSN Special Devices Center. CHE-CX-LzS- UF 07W TRAII14I rdg.Hd)

A.'rICES. Contract l;6CnI 195, Jan. 1949, 7pp. M~f
Snecial D-v'c-s Center, Port, Washington, Nl.Y.

1270 1281
This document is a check list of good training This study examilned the efferts of liniting theI

practices to be used by designers of training programs number of alternative test Items on t0e threshold of in-
and training aids In evaluating their products. It telligibility for speech In noise; these limits were
consists of five to ten self..exanlnIn2 ctiestions In achieved by providing three kinds of context: restricting
t-3ch of the following categorleSs the stident, the in- the size of the test vocabulary (2, 4, 8, 16, 32, 256
structor, 'he mothod of Irstruction, and the trslrier. monosyl lables); using the words in sentences (which con-

tained five key words); repeating the test words (mono-
syllables and words In sentences). The tests were
carried out at teveral signal-to-noise ratioi over the
range from -21 to +18. Two Ss participated. The In-
telligibility differences are related to the arount of
information present.
T. G. R 5
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Tote .. , navus sp swr'u3 ar px Ve-4ter. F.A. DNE111LUICk-O IITE3AWALYhASE 01
3EARCI 01 ELW CrA MtX Of:96 . IjI&g ~ SKE 1MXS'f=.. 1. -THE ROL OF IA5MUALTIME-
Cestrect 1? 3860) rol. 757c2; uak DE(VIATION. JJiogst. soc. A-er.. July1.i56, 21(

4 ).
77037,- AM T11I T7156 106,Lug.. 1956. 22V .p. 45Z-;62. '(Fsyho-Azoustic Lao- 1 Harvard University.
'Pesonael 3.eacb lboratory. LPWmc, lackr- cambriofg. isas.).
2=d AM3 Tex.

221ile 3This irnves:;s~con was concerned with "ar nalysis of
- ~~ ~~ the aco;ro6oCed by a givenfeqrc-c n of the

m t~ J m~ei ~thi apmt I -~fat sl5h 0a corespo~sding crvone5C1 of the make'C.
094un us ads jiol me 60'sf (We)ii-n fo -.Thrte ersiuxos Weic cood;cted: I1-the 1"siting of -tones
ac'* I isa wiM r"ivat tww =4 Si by wide band noise: miteaasitin§ of narrow bands of

va at yspn r ami ocla nmmta aht noise by auide baidncois. &nd iii-be askics of arrow4
26 asbJbaam, th pru 261 jj f WM bands of noise fr cedlm Saids'o o sie. Tesga

is Jk e ~ "Psal ~ m i a -u~o (2Y~ level was 63 dbSL in all cases. I!:1 and W0.2.&-a at-
tesf s n' r~~se paje wt m n~catneo was used and inIi a If ulon he

at POW-05 sbar mp um o.zve" ag t~Jfsm1 Ss bad :o stop following as soon as tie ailer stoned
or M~t ta "&t 3mbmtepl7, mhe pebu a to fin& stenrasing o~r tbe pattern became ;adb:three or four
aaji@ U t wil le. Atms i a job for such thresholds were, oained. From thlere ts. the

16 e 22 qinlfita I~M _ne sentlm Si relation of aug level dffereince,'t ft weindwas
Ikaw; with !sWniU and disingea br1.28 *MU dte efinid An hipwtbeSIS .:o ep!'aii;cese findins -Vas
2., S8961 3 omnizm 96 kww0411- fr~ite enalned. C-1. 9-9-
t1Wr'M=Wdt ' T. 3129

228 - -Hleise. C.A. MiRler. G.A. 'AN EXMPW TAL STOST OF
Osilet, L-L.. ftQuItty. L.". kbherry. C.N. AWIOiTY ?AMiEPS. Ar-,r J. fticmo.. Jan. 3,451. R.
A P94CMRS FOR DEVME?lIG JOBASCWZIJ 7ESTS 'f3-77.(syo-czscLa.,aradhv sty

- ' (bfriet AF 33(038)-25726. Task A;-roj. 7700i cathridge, iass.).
Task -77015, fT -T--33 Set. 562Op-
ftrsauel Reseh LatoratoryzAjflC' Laekan
APE,; Tex. 53

"The threshold frequency for tbepercetua- integra-
tn of a-variable tome into v-teporal seuence of-to.'ei

1233 -was ineasured as a ftiction of the Owae of- the'seq.uence
TO devilop-ind il~taeapoeuefor building -Athe ratio of tfte frequenciesof successive tones.

Doukoledgje tests. paiticularijfo the, Siotuation S;,x different frequency ratios, betueen successive tones
where nearly all ero elosesprerequisite job in thu weunenere inaestigated for each of four Pat-
krnowlidje and consequeetly little relation CEist5 to :era-t)pes: inverted V. uprght V. ascendinq straight

Jo rfcecy, tae !C.t w o nwledge tests in d5 ngstraight line. For each coobinatiols
were vrepared ro a pool of 12,6Q8 necharical test, tems of pit;er end frequency, ratio'Letween- successive tones.
Tests -I andV I were the result of randoo sanpling; Test four-Ss; rade ftzn-erl settings ofthe vjriabletocne. for
ill1 wasstratified so that each 6f,11 phases of a'basic which increasig the frequency of 'the variable tone
aircraft and engre courseaaas. proportionally represein- caused it to separate froci the re=aln~er of the sequence.

te. i testi were adWnmnieredto 64ri oc .r nd 'lower' settings ... " of the sace type. The results
ctaft and Engine miechanics at diffierntlevels oftfoa) are relvted to the Principles of visual perceptual

ralning and expeiience. Ite= responses were -stddied orean'ization. T. 6. Rt 4
with respect to the powper of-the itenas to differentiate
between levels of trainnog and experience. T. R 8

1223
Sllse. G.A. & Mfle;,. G.A. M-,=L-: ZZ V1711 O

1284 GZ- I,7 ML1 VABIC~t- CC ==ZC7IZ M?3T. 1.z~
Andreas, B.S., Gerall, A.A.. Green, **ac 5r.l,:' 11,c(i) f-3

Ddrh .P1., & Sprag,S.D.S. F ERCNCE jF~rard ~~~
01 A TBAUTING'TASK SIM=LTI:;G MUM GMI2FIRY

.AS A., MICTIOI OF =!STBUCTIONS AND DIP?1IrTi
L.1V:M 0? MNTIAL ITR NINS. Contract :Zonr- 1223
668(0-3), NZv-raDevCen Projs. 20-F-li. Tech.. ;rable* solvir?peformnc of a three-Ma-1 group
Rep. 669-9-2, Sept. 1956, 1Ipp. Tralnlnn as studit-4 for five different comonictiol nets,
Device Center, University, of Roclieaser.- - thre - nlt-o~ alsas he id ftss

litasks wers (1) m~e reassechlIsa* of Zlist o~f
stdeard wczds itth eacht aerber having only pari o., the

2284 11.formator., (2) ccnstzuctifq a sentence, the words of
To datasuza the profto8.ey 2l aettatinedo a, % hjch had been distributed Cr-c ng group Members, anld (3)

fteehing teak SIM~thlab fins' aUnft aftl VWJ forring arw-gras by the qroup. Group efficiency was
vf 18.tXWtId Sa VU7is dMMIintY lawla Of measured In temas of tire or mribeer of words spoken to

initil ~,te.~e~ ot*90e e (tft mccik complete the task and! analyzed for effects of coacuni-

w ~ ~ ~ ~ ~ ~ ~ ~~o *fur Pfa il s oetrme- ctontspe-ef task, ard-strest, provided in' this
alilit TAokia.'A,.aat'3. .T uo WSfol StO cees by notse. Pzrzblems of cortrol In small group

wu m u tima s wto w azAu two aak. eitows Ian- research are discussed.
st eclo uln bozz -womt tamle Sthl Goel T, . . R

taining .quwlantt 4wiLifioulty tte final tWk.
?10 n wo samin (2uliasns) ume avars as 1290

ThWtAlG of insts'uotia. andA tak MMIftiaut WP Rosenberg, S,t & Robyp TB. EPE-RIMF2iTAL AS-
tIMM far us* of taokft-ra" a" dua d SFONLY 0? R-29 CES BY SELF-SELEcnos PRiO-
0. I I CF-WHES: A DESCRIPTION AND VALIDATION OF THE

XETROD. Proj. 7713, Task 77231, AF. M G-rl-
56-104, Aug. 1956, 38pp. Crew Research Labors-

1285tcry, AFIPTRC, Randolph AFE, Text

ihonas. G.j. VOL~ME ANDO LOUDINESS OF NOISE. &-jr
psychol., Oct. 1952, jj(4), 588-593. (UnlversitY of
Illinois, Urbana, Ill.).

125This study determined whether S could equate vari)us 17 To assess an asse-Jnly technique whereby potential tea--ii~ 4bandwidths of white noise with respct to volume and rembers, "select" each other on t',e basis of behavior sam-
whether such equetions would be different (ron those of pies from other potential team Me.es three successive

loudness. Two Ss determined equal-volsune and equal- classes of nine 2-29 cremr, were assembled by this p roce-

loudness contours with the standard band of noise (250 dv-a. Choices of crew --embers for each other svere based
es between 1,900 and 2.450 cps) at 22, 4.2. 62. and 82 on 1) ind1vidual sel f-descrlpt Ions of background Inforza-
db. S made five equal-voisrie notChes and five equal- tion and general attitudes, ansI 2) specific attltudes
loudnest settings for each of five bandwidths for any ore touard probieva of crew functionIrg. About half the cz~ws
contour; S also rade Ive loudness and five volumrA jud.) zere asserthied by uslng the choices tnd the other half as-
rents at each Intensity of the standard. Mhe differences stmbied rar-sony. Sciometri: ratinjas were obta~ned in
between the equai-volse'e and eqoal-loudsess Judgments of both early and late phases of tri~ ogether with In-
the sane noise stimuli were described. The results of structor rnctings of crew coordinstIn to serve as vallda-
equal-vo]Lr.. and equal-loudneis matches between a 1.000- tion crlteri14. into sets of analyses were perforods 1) to
cps :one and the standard band of noise were cnsn~rod ascertain ,Iitbllity of cholce scores :or asserblj and 2)
T G I. ;k 6 14 -l2 to detem~re the validity of telectlon scores. T. R 11
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Cook, R.F. ISR L 7M:EMIL SOMSErI.-C1- ?lflO@, X.A. DIMT120C7 OF 10V~ OF NC3M

=-. Froj. iswo.. A C-5,41 Sept. 2256, CaN LS R3- C 67,-Ag. 144. 9jpp. rl'
Gyp. Alreraft-Latorstory. VAECo; -.rz t-Fatt~r- PsvchloCambridge.', 3PDC,
icm APB, CGiio.

.o atalFyelatimasip bIme iftretimol faints~

'I. 3251 -cc tbe cemtral mteigyPreliminary egliinnas
- s ill l evellopes for ail itary aircraft under atl Wrt clOnhctedvith singe direscJons cdatrcas isel-

lvpeiating conditsons -ai i~ctd The f~ta. 4vi;fiblk TIZC9 lwirt snf 0o0vart czet ith ciec
sound level ceassiraeets. are se-4ra-edinrc three basic wwr-~ z SS. e ofil.efecii. ri tie rirst, test, j

:Vpazs prtaininj to propell&c~ ;riven. let propelled air- Poits u %m1 ae -r-iouatsati
craFt, aDd heicoPters. These 4tazw nage used as-a knob 15 rspne to stali (abt lines) ublet ,as
92ild- for-co nuica:ioneicqemt des;gm.- _abcebe2la ha1x=mWslj 1 A -* ctW c~a

G z~atlos etwes kno-aidpots (batk - di &a-
wad nt tb sepersi ormzsia'r studied. A

secM tst of tie r1Mh e n iwacae-
t1neou tracking Vitii a Poet1e"1 :wtrol. uEriners r

;i292 anlye j.c Wfernce diwt ~ ~ to the "e sctW. and- 'vn-
____esieted" dirctional zcoues.

V292 3296
AUth1-4s skha field of studyas-lnage9 Gibs,..C:. T t '2A2 ;.VELCTM A PR -TRO

en L igdoL41es nit M ttieronth ie way E5A27D_ CVSiROLL~ ! Lt5ACZ~C~O

by~~~id dlffer.~~~~~t dicpInes isht coaperate I-% t!.* S'31 .. E 0 AU.11SiJ55 ~
otjsof this field; Sn~rcln o the langusa7e 24p..n~idPcoorieeri nt .p

engntr; i~psed, With a, se iflc ere - dinslowe.t
6f a!.- Liternatirnal 'laqiq f h*a- -di~z
in etail. SIX zteps. in Zmch-a.d&velopssetare cut-
-line.d a~nd 'the ccatrlbvtlcns ' eeded from sri 11~lds 12%
of L-_-W are-pointed cut. In stil miie deal s5e - To find optical relationship$ betiueen the'loperator
crntslutizots thit ;;r.Inlogy, can zike toxazd szivinlg an-d a uhvmtai~ icfamies-i display eleint- in

this prablem are discuised tider: (1) -ecepitl= of tw direct ions. iwo tjpes of joystlcks suere used to con-
Lzformation:, (2' 'E L-f atica ttorage, and (3) 9roUip -rol the output of a velocity control servemchanism -

przablem zolving, a, free 6cving'and- a pressure vnontrol. -A ranie of-san-

G. 1. B3 -Sitivities (Star raisseetested todetirnine op-
ztvitm coinditios -for cai~control and perforcan'ce (errors
amd -Siaphiz records) cooparedul~nder these conditions.
Furthc-<' copa risons'! 'volved'finger vs. am operation and

1293 tine-to corioct a given anouint of- error. The general

iacktortlt, N.B. VICM7F atures 196 problemsof control. sensitivity. control lever loading

17S, 1575-2377. and controWldisplay relationss aediiscussedalongawith
the:problon of the-functions of, the proprioceptars In
such sk;Ills. T. G. P. 15

Ibis mawr is-a sunly -f a sywsliM.on "Vigilane
the mature of alertness ad the PrWh.*A of its Vaint' 1297 lA OALFCRSiIDV-
smec &014n 104 spels'-6 wat". t' derialtion of Pallk, Z.B., TV11NLFC,?-nMI I

-A&11wc, the problam It posed ad the mils eavfrinro- DUAL AND 01i08? PRODUCTlVlVTE: IV. it{EzEFFECT

~ ~ ~ ~ a s.a motivational factors vt discussed bytie firat OF 9t N)S~AIIA-!TVTO UPON
spse.Otbr speakers" rWPorta Of their stauis T13IMM=U PMERORZ&NCE'11i A S!%MLL-GROllP SET-'

sod ierMwnsts ste Isclxded (1) the cbhaug of-'effec- TING. Contract MEori-17, .O\U IP. 171:7123i

tImW thr*ld'dusrv..,tl- , fy, (2) failtre; 10 IperCeP- 1956, '75pp, O".0 Ohio Sta-e University Rea.

timc oactive a eis-aobs, (3) -Wigance in in2us- search PouitdatiFon .

try in rtlatIt -to asckine-aiMie and inspectica tasks,
(Is) factors ccw~itersctIti loss cf vigailsuce, sod (5)
conditions naeda -iz lVgilsoce tak.o 1~a e aw ros o u ts MIutv
it 19 oiimnsoa ina MaU eom setting .0irw subjasawe

Luldit ee olases (it 41" amts, SA lsawyer
,IafeW4eL- imldl~ driwI level. '0140 1101 Cai t Gose

a tkin TYlw Seuo tsaifost Azaxieby. -- "M 8@103"t,
los fra naa elassellirS lased to esa WWI

1294 fu m )"i4-t loeol ro atl timklnfas law-
-vowen. i.. & -.oodread, 'lurIGl ".. 7.17 Rt'LA- tmd5US oeirlofesa at-~e~

TIVI' ACCURACY OF TRA-CF PRF:iCT101l WN POUR satiaa. 1110tiative 6=&UO met(3 peil.W
RADR IS~AY. ?Ei 89,:~eo 9,Oct. 1954, tlwSn(etd, ofp a0010tltln)en ftiut* tImeip-

Rllpp. DIpXS PC olog ReA--o 3 n9 t "1 c 'annL(2),anl ajeo..i D$aetl55 04 0 tim 61isl
________ A_ (assfti). - Wft~inanc am (m fogstm

Carbidge, -nYiand. V1ete dPair ooas"atte
VWqe at""e V lanlysia it "rim"o toobaiuumTo
Aigfyeaaiss a to boft pelseinl an& sttin,l
vation. T. 1. 1 5

1298
O'Neill, R.R. ANl ENIINMIG XNALYSIS OF
CARGO HAZLiINlG: V. SI14ULATIOV OF CARGO
I!ANDLIZIG SYSTEYS. Rep. 56-37, Sept. 195 ,
lS3pp. Depertrent of Engineering, Univer-

1294 iity of California, Lo s Anees.

,c determine how accurately the future course of

tracKs On four types Of radar displays (Cartesian and

polar coordinate writh linear and exponential range scales)

could be predicted, 12 silb~ects-observed a display with a

cosplete track for five Wsonde then estIMate ernin- 19

ation of the track on^ a Setoni display vA'-h sl 11Y This I3We UtIm trts a inthoit for the Weeletsa

/3 of the origi nal.- Th ree* types Of tra k e e in of av wera ra tea tO flowu ' ef-d i et st etitis s woa rem

ence in "=iles" between actual and qstizated terminAtlin J st A- mJ.Ist~iiiSi plidt rs
and their deviations In inches were analfr~d for ty;, Cf onl lor-b~l systm, be o .Pl*at est of *

coo~rdinate and type of range stale used- T he effect of Boobe w nd*, n Peut Poef i In* WM.o ti

track length mts studied. VaI at Usnpotird aet) an oe (vgo na Ve
C. 1. partile is tranferred fst m sam pt to the znest). 34m-

duativityr, a mwasure Of tins tins rate of txamwpwrt, is
*tUdAW a it is affeted 1:y .- e And anensot of
MAINa, Whate Of trMWPfftb$ aults, ~ Ow f of tMf
unltsg at 00118p als of it or oimdty, A dlstsibu.

ti"i of O1nt wakIng time.
Il-143 r. 0.12. P



H3le1., G.A. RELATlO4 !ETUE[ AE 0O04prEATI0,N f'JVTI0U A30 TRA XSITIOWL Vr-BAqlLlTESFORfBIl44RV WTA. Contract X500i 76. Prj.W 4-0 96 f;

1"Vl eiiic, F~ nnton. OXC. r Piich o u;,ik 6b.. lrvardUciver6isv Cao6ige sa
It-is. :h purpose or' this report, to StA-nr-Ze In a read; ly"?vallable form 5e'seraI~of-thii

wel knni ipr and r'latlons of aujt crreIation funCtiens and:rao-sitomi probabl;.l
itii~sfo th spcil. aseofbinary seq.enes. V1e ihaN I asss~ tht _e b9in-wfth. thc~transitional probitility ratrix and thit We 4ish to-caiculate tt'er absolaw-probatsilitles'

* ,rd :hi autocorrelation fionctioss. 1ce &!hal cops;der tl* rirtovian case*. ard shall show
$one. of Ithe'dificuiftics !ne te l~at~c riv-rarm. sian case.

1300 __i0

Peorsin, B.G. ._:Po~s OF smilR8L -AN:) DehrIna, D.G.. Ward, L.D.. & 3li226n, W.C.Dn UAM ON ~ UL.3~O SIILL. Bep. VE 5UO~~ A53) S=iARDI7ATIC2 OFA,57-;50, -is.i 1957, 3ip. USF' ~ o 2L: Als- GREU? IIEST_1 02-tRZ7ICAL FLICtJ_3 PREQUFICY.
at1my~ge~.,tindolph AFB, Te.Contract Y~-l1(02), Pisj.; R"(46-O92),

scued & Surgery1 -roj. NX 001 102 502. Rep. 4,4A Doec. 3256, lipp. U.Sjavyal School of ATIAtlon1300 2Xed!cire. lasaol :A FlSttim. Peassaoa7ja'To evaluate thte effect! &f nolin si',sS pre-ten- Cc '-

tives wpoix C0100ma-nooreooentf pilot $km.ll
cwo6 preparations; dipheiihydira'ire hydrochloride (tina, 136dry)) 50,03, ir4die6~if nasd~ e (drairaeine). 100 o5. edyl ta'uiariti feopetnuerc-uSed with a titird tieatnen:. lactose tto as fo~rtls. flert f Maey7 OldascribS. Tbe tootconrol For~yeigitsi,,e.ts ecevedprei ~ osm-ar be a~zsstoe to too sub.5ecs'at a tim in istotaltriieoP'the USA A' Test. or elwts n'i.2e reaulte of tetin6 100 issul avl-aisd were assigned espally and'rndorsly to oine cqf the ation owadfe 10A'174 Ot-lisl en - as.p'esed. Due.Zthr'-, drug treatrert groups. a-sd then coos.iqued thetask tributtim of -~eiti~hIcen of Intoi- eMA'for a period Of four hours- The ;erforjcc data we :Ift?5..tial WZIalait-y and of 1nMiii c v1*11tanalyxed for ifferences d!.e to~drugs as cVared to th~e
Placebo group. Previous fidirgs Wsh Other preparations .. 5-are compared and-discussed.
T. C. R 3

1301 sco.
Nwman, E.B. THE PATTERli OF VOW-tLS AN.D C 050?iAU IN VARIOUS LANSCtIAZES. Aner. I. scl1951, 64. 369-375. (Rep. PWt 109. Psycho-Acoustict Lab., Harvaid Uni~erfrity. Cambridge.-.

mlass.)-.-

Reported is a study of .'o el-zonsonant sequences in a nuc-ber of languagzs including
Basic-Engllsh. Zhqlish,'Frenth. German,. Hebrex, Icelandic. Italian. Latin. Lifu. Polish..and
Samoan. Cocparisons of comparable riattrial ins each, language were made by- taking passaes
frois'the Rd and-Old Testa--ns in each of the above languages. Autocorrelat ions, c:ertaintyceasures, and :Ise proportios of svocies anid ccnsonants were determsined. The autocorrclation

shw.that there 6, a streng alternation of vowels aid consonants. There is a systemsatic
difference represented by the difference between Latin ad'tiinon thei one hand and, Gerrian
On she-other, ir termis of syllable length. Latin and Italian consist largely-of 6pgn sykia-
bies, i.e;, C-V or V-C cbsbinations, whislc2German has closed syllables 3encrally of C-V-Cforai. The omeasures used silggest that there is little structure to be-found beyon.d the fifth
or sixth letter, so long as we restrict 6i stves to va-eels and consonants. It is probablyriot just a msatter of chaste that-the most primitive languages studied showed the greatest re-
strictions in- termi of pattern-rng, while English showed the least. FrOs% the statistical
point of view. Englishs is "noisy". i.e.. unpredictable.

1302 -1307
Sels, J.0., Belkce, B., & Ilan Possan, D.D. Coakley, J.D., Abbott, W.C., & Bishop, E.W.1A UCrTU ACID ACC0SUU.TIO~l AS A FAZTOR INi HU=1~ B:011GIPIG EVALUJATION OF A S-r3I-AUT0-DSUREEIIING WfORK CAPACITY. Rep. 56-121, Nov. VAT7IC =111iAL SWITCHBOAPD. Contract DA-3O-195, pp. 3~SAFScoolofAviation Nedeine, 039-SC-64647, DA Proj. 3-99-01-2,S rjHad h-.,Ti 2004A, Mfarch 1957, l7pp, Duxnlan arid Associ te,%Ranriolpis A~t, Tex -Inc., Stsmri~rd, Conn. - _____

To establish a classification of Fhysical work. S~x 1307
subjects performsed a-s an established work capacity task. To evaluate a projetted design of the Seni-Autonatic
IIeasureents were made of pulse rate, blood pressure. H'anva: Switchboard. a to-parison was tmade witS the func-oxygen coflsu'-9tion, ventilation, and lactic acid. Blood tionally equivalent Two-Cord lia.-,ual S,4itchboard in termslactate production during the 4arious stage., of work of human engineering principles. The two switchboards
intensity were correlated with respi rctory and circula- were described; the facilitirs that each would provide
tory data. Woark classifi1cations are derived (rors the and the procedures for using them' were -ndicated. Oper-
analysis, ating procedures were conpared and sho differerces eval-
T. G. R 28 uated. Recom-.endations for specific design features to

ir'erove operation Of the Seni-Autorwitic Hl-nual S41tch-
board are presented.
R 11305

Creolian, J.A., & Miller, B.S. E.'ALUATIOll OF
A "mom~iG AIRPJLNE" A7-I~bDE liDICATOR. Res.
Proj. Rii 031 109 107, Rep. 3, Sept. 19,56, 9pp. 1308
UP Inal. Smhool of ayvieton relnei, NAVel Zwislocki. J. 1EW TYPES OF EAR PROTECTORS. P. out.Air -- -.- Snc. fper . llov. 1952, 24,(6)o 762-764.. (Syracuse Uni-ArStation, Pensacola, Fla. versity, Syracuse, II.Y.)

1305 13o8P t~ To emimste the "YIsoL- airglazs attitude Ir~icatc' An cor protector is described which provides both
under' ooateolled field ocriitios, +Ae rates of student attenuation of all audible freouenties and ettenuationleerunjr4 On tbe atandari er (x-rYra hor-izon) anA th. of only the more dangerous high frequencies, with onlyY1.11bt Attitufe .IrAlto w'( ltg sfrplAns) ware am- m-iner adaotaslon. The advantases of the device are in-
pared. 1W stt ruiesst, fouw erpmeats. az fotw ow- dicated and the results from a series of experimnits introl, vex selecte aA~ Wared on the basis of pa-evou seseral (actorles are doscribed briefly.flo~t W"ade. Tech pair Ws "SIM"i the mte Inotta- G. 1. R 9
tar but sweeiivad intial izwtrsnt ttassizs uuli; dif-
f~ti attitude inicators. After compltion of the D)22
cheek, students evitched jxansta end r'eeuived izwtro-
tion Until guooeestul ompletions of another D12 check~.
Criteria VWt, reulAr f1i0t W'ades, tim to ocaplete
inotrumet at&&e, a" oontzq], revesals. The data were
analyzed for differenices due to type of attitude Induce-
tar used, The i&In eAe dleuei8 in relIatisst 11 144labcetsry resuts. T. R 2
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*Flottorp* G. -EFFECT OFODFFEREP. T,TtES.OF ELEMIROCES IN ELEC .0PHOCNIC HEARING. J. acoosi.-
Sac,-mr*fac-S5.() 3-!5 (Psycho-AouJstic Lab., Harvard ltnIvrstiy, C ride

Depending L.Ton the kind ef-elet-trode SYStun-erPl~ed. asnusoidal 'electric currcnt~g9vcs
rise to at Giea-5-phenceena. a)'.lith ii:s'oving electrode'ok the sk~n or-on the rool-of the
nouth-(fricative effect). the S receives the strongest sensation of hearing. He cay hear-
either--the first Ni'armnic or the first aid secoeAi harnonicz, or the second 1.arrznic alone,
depending-up the-applied vcltage and upon the plaze:a t and propirtiis-of the electrode.
b);Vith a large-area electode any place on-tbc skin-o>te--ead. if the skin is dry tf;i. S
hears the second harr onic, if -it is -.ict. he .nears,-nthini-. c) U~heo the-electroie- is ivitirsed
.n salt soluioni int*he ear- (the cost- cocwiZr 66ehot), the-'S hears % copeKtone cntainingq

ostysecond haroonic. sgstnch to of-6 s,;43re-Iaw traniducer.- d) thnihe elet-
trad i'on iheriicous-tissue Inside- ihe-sviddie- ear -(Flth-eardrun removed). the S bears the
f irst harninlc' rdfoi-a noiie. -rv teIcrd-sicontact wcteciem~oth
neatus. the Shears the first haroo'nic_,_I-n at lire~'nce-- ay also fxar zi.ii6di.e. -yh-e
ixperaiental resultsreseen to iadicaie that-:thehearii of ii tone under anyof'thete 5 c&ndi-:
tions-is pro6bibly dtie to v~brationis ct up outside the -. Ochlci a] athough; there apaear to be,
-at- least 14 differet-t-transd-ucinge=echanisns; bynot 1 'hesics, -the tyrpanI:
cembranelis appiren ly-not invohlvd-n the-conversit of tihe electical energ itoecJr-

1310-
Ne.rian. E.B. CMtlTKAT ~IMALftETFOMDSUSEFUL _1U-ANMLYZIliG SERIES -OF BI1.rY.CVATA. k)er. J.
Psychol .- 1951. 64252-262. 'Contract 45ori 76-Proj.-Ur 1~42 201, Rip. PtIR 94. (OuR. Harvard
university, -Psycho-coustic. Lab.. -Cambridge, lass.).

This paper presents certain niechanical and corputational aids that materily.reduct the
time and effcrt 'involived 'n 'applying the mathcnatical theory of tine-dependent -_nndon Pro-

-cesses. The particular procedures developed here have one inportant limitation: they are
applicable only to sequences of binary data, i.t. to data that 6ay be expressed in terns of
-2-valued series. Further,_ it is assumed that such dita Occur in discrete steps with respect
-to iime. Dscribed-are. a) corPutacion of the uncert-inty function; b) ccnstruction of a'
relay-operated tabulator; and c) construction of an autocorrelator.

1320 132
Verplanok, W.S. * Rtliff, F.SS~h ... Day, 1J.C.. Wilion, 11.C., Green, G.A., iBryan,, rjL Will-

et if. RESPONSE EcHAISIS AT THE VISUAL THRESHOLD: =erth, 1:.E., & Warren, M.D. AUXZNESTIGATION

AIIETHODOLOGI CAL' STUDY. STATUS REPORT 11. Contract OF CERTAUI ZREPPFMTS OF INTEIMITTE11 A-

M5051 07639, Proj. NR 14.0 015, Oct. 11g52. 16pp. Psy- DIAL-ACCFLEIIATION -, PSYCHOLOGICAL RESEARCH

chologizal-Labs- ,Harvard niversity, Cambridge. mat 0ON THEHDi.'N CENRIIGE. Contract N6ori 77,
T.O. 3, Rep. 8. -Oct.- 19,50. l~pp. -ONE,
U.Southerncalif.,. -Psychol. Lib.

130This report 1) surveys both the experirentaI and
-statistical literature on psychophysica I ethodolo!,y as
it 'relates to thresholds; 2) presents the conceptual 12
frarwoork of the programi under study, i.e.. -jsoning T aoln h V2l fitr-titeP~r
the effects of ceplex "psychological" or "lcortizall" or to .caertrne tG) forest uof $ntermittnt expo~l -4
"'central" factors on threshold functions; 3) snaie accert i-on c 21; f rt pollueeu d entas Per-
the progress of the expericental work todte- 4uard 4)chmen 4fitmp 6rt olg tdn perc-

date; and 4) f. od on a lottcr- or ecpeci CmqSrOi ycn
reviews the problems %hich have been dealt with and the 1n0jIonl toats bororo and alter a aerie, of 7 mno-minttO
tentative general izations reached. rides In ft ?-Wan con*.rfu,,o coporatel by 3 ninuite rest
T. G. R 9 peido. Cao SxcraP IMIS exPonod -to 3S andl the other to

1 112r. The pro- a-it Potlt-*%pOOurO test 4coros are
com-parci for indineatiom of behavior decrement-as Fa
connoluoneo or s eooottre.
T,1116.

1321
Payne, 11,., Sc iautY, 0.7. SKILL F'IVF AS
1, VSTICIi 07 ZIR-REST DIS,?I!-W-I0N. Proi.
b7-140, July 1,,57, 5pp. MM -ho fAl- 12
tion ::edicino, Randolph AFII, s Bryan, G.L., Wilson, R.C., Willmorth, N.E.,

Svenson, D.W., Green, G.A., & Warren, N.D.
THE EFFECTS OF INCREASED POSITIVE RADIAL
ACCELERATION ON REACHING AND YANIFUEATIG
TOGGLE SNITCHES. PSYCHOLOGICAL RESEARCH ON
THlE HUMAN CENTRIFUGE. Contract Non177, T.
0. 3, No. V. June 1951. 20pp. ONE, ty.
Southern Calif., Psyohol. Lab.

1321 1323
To test the axplaatory relevance of certain aspects To evaluate iteaffecta of g forces on the ability

or Rull's reactive inhibition theory to skill fatigue, to reathb and manipulate awitches nea the body, 30
three ptnapa of subjecta, (18 in all) were trained to nale college students we aubjected to positive an-
substantial level, of Iskill On a Multichannel tracking colorations of 1.0, 2.5 and 1s.0 C In a huran centri-
task. GroipA A, !1, and c then performed the task fol- fuge. The subjects reached for and smIplated one of
lowing work-rest distribution ratios of four' to one#~ saeraI toggle switches located around them as rapidly
0.67 to one, and 0.25 to one, respectively, for four as posible when the signal. light coupled with that
ho .ra of elapsed time. The analyala Of data involved a-witch appeared. The reaction time (lApeed time from
comparisons of proficiency among the groups with (1) the appearance of the eigns1 to the Initiation of thu

4f work (numsber of trials) held Constant, and (2) task con- movement) and tho time to oor~.ate the movement were
fineent held constant. Proficiency changes were alla- waaured as a function of switch Poeition, direction
ly.,ed as functiOma of wort and rest variables. The pma:- of switch renipulaticn, hand used end the rasmitude of
tical and theoretic implications of the results for the g force acting on tho subject.
tracking sads watchkeepimg tasks are discussed. 14 ,G,llll.
T. G. RS 5I 1.



1320 133Z'
?!rik84., C.V. IPPEMT OP-JUA1tCTICE i3MAND; Carra., Lieust. HISBTORICAL REI21 OP TRE
WITSOUT CORRECTIK UPC* 111SCRIVINAT11111 LEARN-- LOAV OF THI; POOT-OIWI. Tentij0 andf

DG inADSOWTZ CONDITIONS. 'Coitract'A? qie.SrisIe.8 4app.7 Office or
-SS(616)-2918; ?soj. 7292!,71598, WADC-iT..57-71, the. msatar-9gW hoeaaiS7a

Fe.1957, lpp. * Asc 111dioa1. Laboratory, iI~ V ic~ii1e Clothli rif~
,_VM.,fr&%t-atteraon. AIB, Ohio. .Pootwear]Dlvo

13i9
To investijate discrininatioii learning as a funition lsy

bif dlscriniiil;tY-Of tue tiscius -series and ass 11 i isoia eiw iasaetofTicios if a hatw.el roley tstsrt.4r~fuicio o kl~.idg~o-eros; tswOVUP rOup f 'Six sub- Frli c the, problem of-the aifficuitlee encaocttredjects each 6adj albsolute judgments (using the irubers- in determinn what clothing, oq%!lmenit, srA inteindp20-:to identify wl'ich stieaulus had-occured) of, six se , ies individual foot ioldleri shall'truaport. Partof.t!heof-stiouli variedias to ize. brighitniss-hue. Each disciwilon relatea to typea arA deeigiu'ofmcrriers
stipus in~ m siries was judged 100 ties. -Subjects In such as the knapiack. The 'rev Cover* tho per.1o4one group only %erei Wnorc:-d. of the correct response froa the 41ne.of the Soma Legion up to the .IepAeeeO_after each judgoseri. Er'or o~ta wer'e plottedas '2 -Ar i. lancharian Cajspe .function ofpractice 6nd.analyied'iiii~s'of effect. of

- - .kno wld4e o f resu lts a nid d g ree of d isc i i lr bf ity .
Fute nalyis 'of the effect of practice was made in- i

-tems ofa ihforO40ti tansWited at differint stages Of
learning. T. G. Rh 111

3ohzsson, R.S, &Nak RLX. RRSEARCH REPORTS
PENDUING PROBEIII !N NAN WSREtAT") TO ENYIR-

WA EvL-wse~ij PotecionResez~), ~ ~OFEEWEr Al ANAL'SIS OF UNITED STATESAN!)US~A v~O.ietiPooto 1esa.c J A1ch a Apr11 CA ANt(ARLIY RATION TRIALS' AND SURVero,
USA Ewiyrorgnt.)Pcea1n?02 h- Lpa~, Q3 1941,4949. "Apr. 1947.6 94p; 'OfXeof the-
search 9 Engineering'Centsr, latick, Y4-. Brrcf, qurer.1 rro & Dnt l p~nat

-~ ~ trite for vie~Aruea Forces. (Harvard Fatigue
132Tkis- is a cloibing aai fee Chum~ arA xorea pmt

Out: byj the laVIrcatai. Protec tci Section of the

offce r te Qartimaer enreal various-ciothing
sesonl climate, -terrain, grourvi' oisltlcns, sad
lesocta and pets.-

IT,44.

Mwe rsult,@ of a znume of Unlted Stat.. and Caidlin
1333 Arm~ ration tal and esAurveys- are armlyi. The nature
1333 Wan 4unt1tY Of ilot Is considered in1 relation to theUSA Environmental Protectlon Researcla itanch. CLOTHING asctivities perfosed'by the-troops ani-thelthsrin on.ALMJAXAC VD. 21.41NIrED'STAES. Dec. .951, 6Spp. IZA virmsint. Tests and surs candisted In tempera-te,

En4" 'ens -Pro-tectlon Rir,#gxch' ranch, Q14 Research & subarctic; arctlc,momtazs; desert issd Jungle ars'are
En gineein enter, ?iatfckqMUass reported. C11nosn, blihdsoal, uhloliigiosarndbe-

havlra1.oheerzaticms are ' ownwizet. An attenit is eawe
to draw gwsla1cncusiors ocaernzny the pinciples1333 of adequate nutritin, I *ilstlon to ,the solier's ac-This I* &-clothing alnirnso propared by the Envir- tiite arA onvircomt.

onmeta1. Pwroction Branch of the Office Of the Quarter. ,,1-
moster General sod giving nilous. clothing require-
wants for the continental United States. Clothing
rsO=WWat1OO4e Wtaus to terrin; seasonal climt,
aound coditions, WA insocts and Pests.
I,T,G. 0

c a a
4- 50 C C.-r

1334 -EX Z - Or . u-n. on....0
Siple, P.A. (Cht.). coimilm Ou THE P.RlfimpLs cF c1,0 V .z 5 3ENV1RONXEIITAL :1)1-r ON SOLDIERS. 25 ALP3W5 1944. C ~ ~ ~ ~ 0

Reis sued Feb. 1947, 51pp. bJSAEnv1,-nnsntxI 0j~ 'C-. ~ .W Q Retearch 9. Enginesering Center, -, -0 .0 U :
Nlatick, MAass. Z. c00 .;

>*.*0 0 X 0

4- 0 0O. i

Research WAn DMveOP~t Branch, j;"s) nonvened om the- a~. .owp coof developing aclizatic Index szitsblo for 4 chC0
Mapping purposea for t)WprotectionOf troops operating k .. Cgi~ O ,
in all cliztea s-e reroduce& together with snimatea 101- Cc u.. . - 9 0

of doe dlscusln. The lpper concern hest excheaw > T 2~
betveo2 vani and his savrcrwt "An cover caivectim0:, 4 o0.' . . -C
conduction, o~oaim w.- vdistion "n treat both <W ;~- z -...U:3 N
theoretical oonslderatimes wAn supirloal results. CL~-'. -

30V 'OO.0 - .Jt.O

Blaisell, R.N. PAIN AND COLD SENSATIONS ci- C .0 -

DUIGCOLD-INDUCED VASODILATATION. Rep. i-o -

Qusterrnaster General, flesearh 3Ad Develop- 0
4) - MOUn *5~. 0

o" u 0 a ; .1j .000O

series of experim5ents were undertaken to obtain ' 0 V. , M V
quantitative data on the phahic alterations In the sets- SU 'e 0 0 -. 0
sations of cold, pain and rewarining accomrpanying cold- 0 0 U 6' 2n0 0
induced cyclic vaiodilation ;n fingers. Mleasurements ; -'o 2 . 'o 0'.
recorded for six subjects were: (a) sensation intensity M'~0 .0 c 4 b

C 25C. 5>of cold, pain and rew rning (b) cold sensitivity (c) a. 0, 0. 1-o0. . c
%ktin temperature (d) finger blood flow. 4
T. F. R 6 3

4cog >O ~0 1 500

111- -0, -0 o.'



Melson, R.R.,,C!ark*J~d'A. a Couch, R. des. SlS1SITSAIZM tat .~,&N.1 -A. NAX AM lI G
JI!an. CE3,'6!p .Im "2V pvtlnS~~s1 D&VICZ: TEE, SL1f-AV -ACTIVITZ 'OF TIM BRAIN

-* Jn. 9.7 l~lp. iS~~ ae-a -Fcd dCc~DURING -EALMIUSTA93S OP-OXIEZ IACL. Proj.
Initltvtf for- ho-Arj:d Forces, ahica~z, -Ill.'2-9-SRp .Na 99 p.UI

134Texas. --

This study covers te eainsoftiheckrl -
and iscking Braich of tte %fubsistedce PResea-ch3nd 15

r-vl~nt Labzratzry (rnow d('siqnated The, Quarerzster -TOevSizaIO tke erlo of-un 4"uto~51c ==Wi
Fvtd and Co-i-ei Instiute)-dorlng rbrld&Xr- 11. The ~ ~ ~ .icd~~feetcn
puzpose of'rgn~tinc th#e Branch ari discussed ce .e o sto y t9'subjeact4 a
,along with~ae~a~~uuto to the-icorc In the az-3.sr bretd ultOOem-iO-51nX
d-eloeirnt of adecuate food paikaginq zate~ials sn art a8.
p3tlog procedu: s duilng the wor p;erdod. Fblkwdog p oeioe starting~vith,10O. -17e re-;
chapters deal with, testettods, flexible pack..glr4 3ot er oted-i tro: h ~d1f

strialsi glass _na.,_ c nanr.cn.wx ~ nir ~ia~ t 0n il
d:ipldcaatoni. ater rnof-bag zase lirnezs, pair.7, to fls =!t1aL irit
£1ef.lble unit pack;soes. ahri ratilon asseibly.

134S
Randal 1,4.E. r llur.roe, Ella H.. ANTHROPOMETRIC NOIIOGPAPH OF A4.Y-V'iiEN.-, Repi.148' Feb. 1949.
1 3pp. Office -of the Ouarternasteirneral, Military Planning Div.. Researcha-d Cevelopmen%
Branch,.13Wrence; Miass.

The objective of thi s $ojec: was to provide asimple source of iFeferehsce of anthropo--
,metric dita -for use _by~rdsi'nes- of, warenls clothing and-other personal equipr;eni for:Aroy
wrrn. -Ancanalysis of an-Amy (fecale) population, 18729 years of- age. haas in-rae in
order to prescnt the interrelatcs'.ps which a~dst-beween 8 t6odilydlmensloni' and 2- in-
depedent bodily dinensiions, Cerviale height and Hip Ciriifeence. Reiiltinj fray -this
anailys is is a noograph fio which can be easily read the average vafues of the 6-depender.t -

dininsions which-will-be associated with anyselected pairofEesJcale Height-a hdHip-
Cir~pfreni alus. hi nomogrioh wlll'beof-aid to the desigiiers-and -eopr-5

clothing, personal equipnent, and otheir 44 vpment -used, by Arpyworxn.

00 0 c 3:Campbell, PA 'AIRlCRFT OBSCURATI0LBY SUN
C- 0-* 0Co~ OtGUE. Pr~j. -,4'p Rep. . ".uns 1942. 4pp.

..C &s'. wo O. ;;0. -- u~. AAP School of Aviatlin Ndiedne#,27thrAAP

00i g 1352
-. 0 - , .0- To doterntlne certain of the characteristics of

I-. - <.C ~C su glare6 In reiation to aircraft obicuratlion,.
mu. 0C a V C0. 0 UOmntl Eosrznl vea e of (1) tlii aroa

,,- ~ - ~ . --... ~in which c.iccaeoouredysn~laa n 2
0 ~ ~ ~ r-.-,ter 4cnta oareet ','o 1 ~ Sm Iaa and (2)c

V 0 C 0 - rf un brirhtrncss-for different o toehlc con-
- C o.0 M .'- a

0~ C, - o8 c>- " dit-Inna and tines of da,.. -r.-m theatdtae tiae
.. C M of the are% of obscuratInn at different nltitudos-are

S.C ".S- 0~ C rade and, aoprlrinlno for a sigsht reohanle: is devel-
W0 V . C- 0.o0 -- "'SS0 - 0. > opal wherebF thic 4l1are nosnrtbe utilized b- a

~~ 0~-1~. ptlottnV) nteso/arth
>.L0 0' V a I.TJ

0.. 'L'J>.0 .La.,U
1-1 0000 - 00

W 09 V M U a 0 . C oV

a *0.0 00 a

V Q.0 0 a Q CRowland, Louise S. INTENSITY AS A FACTOR IN
06.0 - 0 V C RECOGNITION OF COLORED LIGHT SIGNALS. Proj.

c' -'al~*
0

.
0  

"C00 37, Rep. 1. Aug. 1942.' 4pp, School of
.7 0. -.- u I " , -2 Aviation Medicine, AAP, RsndolpFluld7Toxau.

C E V. *.0 0 .-.. *c..'I
a0 0 tn.-C*. C.. O.

0 v 0..., ,....CoM. o6 1353
* 5 To explore the possibilities of ccnstructing a

0 ,; a M c UC O- 0.o quantitative -teot for oolcr signa Identification baed
UVO " U 1 on measurants or chrocatic Intensity thresholds, 21,

Wa M M '..5 M! 1 0"1V color normal and 1.1 color deficient subjects mde judg.
8-. .5,- V 80 U ~ ;anto of the minimuma intenity at which bluie, green,

-~ ~0.~. .4C0. 1. Vnd red test lights could'be nmed, In addition, Iden.
0~ -. Itfioation tsswere mde at higher intesitics (rang.
V0 0 0 OC( 10 00** of five log uirabove threshold). The ralts are,

0'. ~ .0.0 0>CC.S-O
*C V 0 C.- >. 5 3: .c . analyzed and discussed in tes of consistency of mn-a

;a *.c 41 -;-;7 u," sure-ants and differentiation between groups. Fute
L: 0 _ o0 .0 300 0 8. study is s'econnanded,

*N 00 0 0 me 'o a i TG

'5 0 0. a.. '* C

C ;40.V

Rolad W .M. COMPARISON OF HOWARD-DOLMAN
DEPTH PERCEPTION TEST, WULFECK GROUP TEST-

1348 OF STEREO ACUITY, AND KEYSTONE DEPTH PERCEP-

Saul, Z.V., & Jaffe, J. THE INSASIhEEIIT OF TO PAAU.Po.5~HP . Jl

DECREMENTS INl GROSS MOTOR PERFORMANICE DUE 1942, 
4 pp. The School of Aviation ifedioine,

TO CLOTHING. Contract DA44-109-qrn-1124. Randolpli Field,Texas.

Sept. 1953, 63pp. Office of' the Quarer-
muaster General, Tufti _UosFo, Inatlid;._7ior 1354
Xrp-ped Experikental Psycoclogy. To datornine thai value of the Wulfocc Group Test

of Storeo Acuity as a method of tooting binocular depth
perception, 539 %viation cadae were given three tests

13 spepblct48ratderbe td of dapth perception (Isownrd-Dolrn, Keystone, and Wul-

which was desi~pzed to InvePtighte the effect of feth). The scoro3 are conpad adanledb o
clothing on the efficiency of wetor porfornce. of scatter dirtt~uLs. Observed relationships are die-

College can 1erfct;aed 28 otor taOZ(5 Involving gross cussed. li te~tosare rsado concerning the mod-
motor coordination, steadiness, and/or flexibility, ification - f' the ',lulfech tort.
under 3 (minimumc, Zedium, and msxi:--=) clothing con-. ,1
ditione, The re3ultG relate perforctinte scores to
each clothind onsition.
TAlP3.
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AulaLfin M ele- O0 P laid OMS

dl6-zimo =n Lrk a~~~,ta30.t surtomete- .. ofCZ eeflct $_ eww~ee

use UNA to oaA! dek alstatzcaz Con cm * ftaAn 4 * fo.wZ oryI~ to Amerca C.oot ai c.
-, -~ f ca ifter ca! *!=in- sot au it(it oa #foaoades).

stZ or either Cf t!e dr-m.' Sux alditd o1-ca-' al.

gcorrbml u*r!~t* m.taM Trst3 S sre~xc aez~c

blood lvmi aamlyfes r" prewi an! the :wai am-e

of LbBB z~t f *ltbor dzeit are diectisoA I* T

'1362
POveod,. N.Z., & Riilend. Louise S. A COY-
PAI.RSON OF TM~z- TESS OP -:D:Prn ;~R~loy

RLmAen. Louise, S. SULFA DRMG6 AND DAME hroS. 258, Rop. 1. Feb. 1944., ap. Sohool
ADATA?ION. Prj 91, pi2. D". Z942. of A~tion 3'.dt6!re, Rla~colph Fields fexs;.
3pp. School atAItonWg~ An.o2pb

M3-3 1362
'TO study the effeZt. of salfathzole 3:11t/or suift- nhis report preets an experlretai comperi, on of

djazinje o nighit Visual effioie=y as reflectell in three depth percpton'tests: Ecverd.DoLnan, VwrhC4f,
lijict threshilda =1d the ability to loucatatbejposd- and Sestren (aidified Vulfeck teot) - the latter tvN

Lion ani distinVuidh the fors cf an oolat, tv3 grouJps ar- $.all ant nore portable tha~n the. first. one Ixn

of, seren szbects esch were teste izrde< io,ntrolliel dred'and filxt,--four WITMiudul were tested (156 artat-

Pre- an, pc.L-nedieatjoni conitions. Revulti'are pre- 1c1 cadets. 8 w. disqu.*l~,fled on the~ bazg ofpe
vented a:4 aclu si cay an to the effects of vii cal teat.). Individual scores are conpared by' cat-
eJulfa dio on d-tic adsptation. esorIes lar superior, £7mreO, and failing for each.

T. tet.. reotests %oe given and correlations are given
to~ Atest reliabilities. RecoonendAticns are in-
claded.
rTx.
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is". kv.__________or aS4Li lmpp. im. SehM6 La ololgsAwlatm 1ns
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mom C2-:5 4C !=~d~ =13:- vini'. -. ~~ 'vcmeo-m=:r

W2 rats dc -m .:6 lewo zd- *w_ a& S -oar mwdsw Cj , 1_s~ ium t ww e A=~ Z

=fT-22tmy a c!= a . -~d =m= :thw cia Ai _-7z-r X &M=ne S32 wi t* be W

-21-_'

S"Imme Loge S. I== 31rsAL iY1CIfI s. s ~jz 1INS mmn.Ioj 53

4 Iloj. 2. 3k,. 2.94-W.onIsi~o , 3a21$- 1~3~~

tke See f or to- ~i- fim, =d &*Zf zare_=3 wbs 2- 1-7t

pm. ve w= mu Zccn the tit*m . *s~$4~33~ ~~r rse

mea rw mi: we~ .*Wd Ion =me~ ns- dc ,- .. i--s _ 9
X= ~ es ei~ym as~~~~~ e. .. ii
at±e0 e.,Ia cc=:- s z-- zns2e

swJ GrAss_ 7-PE ' SD ON', is ccr mcm 145, Rep. 1. Najr 1943. 2pgs. - Sebo of
SdT A 01W BU M Jr -4035. 4roj. 35, Avitl= 3101j, Mmtdp

Fop. 1. Ja.1945. 4j.A Sehodlo
Aviation MlIclo,2t~faETh-

I -%beC-rud ~m.'% su GlssTy- r~,;S t;e available visual, field be-fond that provided
(lenese cOjt#1 &a. topl w.ith a thinz, sbsorbiV, laec'f y _7adplod c-1

'br* j~ajjjt7 = -7p '1 ino!245 t =h bte 3an _oari _oSles,&d to fit withj the!A-1

topsadinoon) ~oect~to~ae~c *~ oxyqte nrask. A nshatierable plexiglass tens anid
t, se iy 'noom) -2scr_1h-e-! ato v t a' e'd Spong- Cibber froane are provided ior increased Comfort

and~uearablity. A pho-oc-raphs Of ttepottp i n
by thr"i flylwar officie. ft ?-%e 'bais Of *the "Aoe-
=IsIO6 data amA the o;2IoWt Of SwSii t' STT lidd

able sax- uofav~rsble poin-tz are 119ted enS r~rcec--
atioiew are 4ade f4ns ise an! for ndfnt~e
3.

Cini, ?.A. IIETINAL AflAFATIGN 11 NIGHT

1366 LyinG. Proj. 21-31_014. -Nay_1952. 6Pp.
pcla,*.t uGrIS::AF4'E S1'SIAIk USAP Schoo of Aviation Medicins e asip
AT -.r= AAF S=~IL CF AWATIC21 U=-IC-.r:. Fio3. 399, Pep. P~e'f Txas
1, Tj~:y .9.05, 6pp. UA c.'.fAV~'i Ldcr.

Broocks AFFS, Tex.

13A6 1372

This report suarized Investigations of light To study acne poonible causes for tpvt715

vision xide at the AAP School of Aviation Weicinebe- of ablIlty to Bee tbaehorizon during night~fJtyi

Mrs I) developrent or tests for rating night vis'ual ing conditicns, scanned the horizon and reported tine
efficiency,- 2) training in the use of eyes at 0i0t, end and d-aration Of-any 100s Of vision. Variables vere:

3)-aiscellasneous studies Including pupll*eypr- size, annunt of oxygen, bodyp.0sturor iethod of 8carniNg,
effect of carbon nonoxidt and druzgs, rnppIrnq of visual and internittent light. Tine, factors in Use 'of vie-
fields, and acuity at variodui low levels of llaurnina- icn are discussed an a function of retiral adaptation
tion. The need for frther Investigation Is indicated,; and izygEa defic~ency. Co=.enta are -ad& concerning
R 17. roaottcn of vIsiln by Invertirng body pnsition and

suggestions are-no as to bmt metlr'l of scanninc.
T GI,Rl.
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Faley, P.3. A StMi~ CF W.-U~Fse-s DA0 o.- I:E TM HIMN ALTITU1L GWVSS. Contract AI 18(600)-
APPa:CATzCU: OF'2V 1-111 CALE CFi~ cr= LOWis w 30 -Proj. -7214, VADC-TR-66-599i Dec. '1956,

2Y3 O LTM3E V~:i: 3 lo 1/0 16, :)77 2
2pp. ALoa Medical. Laboratory. U LDC,. Wrlgbt-

94 20) 27, Z2a-ch 191. lpp. tv.ferce Roseach!e-mcal Patterson. APB,. Ohlo.
Laki-, Toronto, Cntar.1r, Cmaa
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aM lvept Toot ees -of the Betts Redy to Road lava.- .a
t~iy7,for scremm6 or detecting csses- of quoitionable tA ~ -S

'elsa%]i acuity. She Sznelleoj Letter Toot-Chart is used ue
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SPACES :N'IZAVAL ATOM-AFT. Pioj. X,651, Reps 1, Dec.
1945, 12pp. MGM l''I =2e-c n*gt, Bethiesda

1392 1395,
To establi 1h the reliability of radiogi taken an 71318s tudY'wa conducted to deterailno the ads-1m~ the eye coordinatisa (stereopois) alldes 6f the VistAl quady of bntrancessys and it-arort, spaoees-n

Sensation~ and-fercepticia Tests of the Betts l-ady to relation to bsights and 4014hteobf alrorwmn, the
Jeda~ 4,4s90 readings vere ta: W 3eee clothing ;torn, and activitis performed. Itesults 'are

coei gon ~ range frm ctre bo~.-ut preenmted in term of Use requirea1 for entrance and
levels, with three distance setting: qi1-~,o exit and also In terif "theorstioal exclusion"
16 inches, 190 mrches,.and 20 feet. The date .4e analy. htit for vah-oaa aircraft.
zed for relstionohips~anong the three slides cf the T,G,R2.
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~11 99i d a termine the ability of the -apire-t~ce aircraft
' achaijic to itexfor the dztiea of his AIX F*-rce secial-

ty; *I~t aprices, repreeeisting'a c:ros s*rtirm of
a graduatingclaas of the coure, weit tested-in a 9OL:ay
oc-the-job, situation . a- performed each day "as
rated by ike i4"iate euperviss-Tentr and ax-

1414 -. tect of aMy. additional- lnetzuctae ieeded to colte*
Meler, S4. :MMWAL W'CI A G813L NWE a Job urns recorded. Ties* datia wee studied, and xzeo-
OF WII tMYN Contract,111 36 039 S.60l43, madations for lmprovmmniof -the training 'colurse Were

"ro. lk2j DA Psroj. 3"9 12 023 & SC_,". 132, made.
Serial 46P VIE 56V XN d, Aug. 1956, lbpp. The T
InstitUte for cooOatVINAe&s~irh, jNII~r3tV O

Mbs paper iscocerned iit% an experimuntal do-
trmination of the -*ost!on 'Gma the models of decision .1424
udaich Incorporate the cccet,of expectatins be-used Idwis F.M. IIIE AL IMIAL hCM1YS A'U.
to describe adequately hioi decisions axe-madeV'! A gam "V=- C-ti'ct NISOMII45, T.Ois- zi!, Pwroj.,
wusievised which Involved three Wsq a~rrs of aim- NU 2 2, -Ome,-1950, 24 pp. (13 (.Toiz
burs; the niabeis In each row represented the mount NOpklflsflV.,V0 -School or Mdouni71ept.
ofmneyincents that Could be mon -)r lost by the so- of LostoU7)
liction of that row. T7he'iserit that would apply was

-determined by i-zr n , dedlc* manipulated by. th-~expel-
menter. Thiktj-fourz subjects, were given 49 tials ecd.
Analysis consisted In courtingthe nueer of behaviors
that could be consldered as-consistent with,-,the model-
of expectation in questlon
G.R I

1416 **& -TiD c - 12 vi.eteo tetc.n -

Hcur.. robahL.. OWMEH= W'u-Thus reort peiv r tin 1tm- n r-
pARIIE s~cIMTRIC VArICES. Contract lE46h.! 07135, phea insual amuity. A brief histdosl Chestch Is
Tech. Rep. 5, Jan. 1953, 24pp. 'Bureau of Research foflowat b 9 epmioal~cocpenrl-Mor quiintltatiwe re.
and service, 1hmierlii of Iulos. sulte of differat 1AIneatti The neIRI fa-ctor

,km to afeot peripheral acity (angular ecceatrl-
city, marldianal £diftmweo, test object- differencef,

1416 brlsbtoeie of test object, adaptiv. procew, refra-
IJThis paper develops two measures, 'the, hierarchiy ti,.-donditcoa, color, viwing time, movbment, mdi.

index (h) and coefficient of agreement (9)9 'for cont- viuasl diffel nces,-spontne6" fluctuation, Practice,
piring sccasmtric matrices. The hierarchy Index Is psychologioal aM-~others) arediecussed vith reference
a ,fulction-of- rankst ranging from the value zero, when to publiebeldata inil probaile rosnsir-pocr s&ae-
mnbers-of a group-are "equal' ith-respect to the mont -o4~ iltiti. Thonie"ex op. In lng do .
-characteristic In quest~on, to the value one for ex- cresed acuity in the periphery asw.evaluited.
tii_ e inequality. - Differnces between bi-values ob- G;Rl0.
talried. from.two sets of observat~ons my be tested-
for ',igrificance. -The coefficient of agresmaot-
(ran~lng~frcmminus to plus one)- also coapares group
structures.. The asssuptions and definitons of each
-measure -are.,presented. A discussion of- the usefoiness 1425
of h-and.o so 4iosetric -research is pIresented. - Cosirtney, D., Greer, F.L., Mos.511. ,V1. & Orlans, H.
T. R 7 -H AVAL, NEIGNDCR10D, AID NATIONAL L!A1ERSHIP N(TIMEE

REPORTS) AMIUAL TECIEJICAL REPORT. CohtriLi'8i.*R
694C1,.Series 1953 - Inst. Rep.- 1, Feb. 1953,, 08pp.
Institute for Rosparch In lisan Relations, Phi ,adelphia,

'1417t Penn.
USAF Operational Test Conter. OPERATIONAL SUITAILITY
TEST OF APPRENTICE-AIRr AFT 0ONTROL AIM WARNUI3 OPERATOR
GRAMMAES OF TTAIF-COlAI .2 10., AB27330. FINAL REPORT.
Proj. -APG/AI)C/976 A, July 19M6, 27pp. USAFOnirtdalh

Ia.SD~,Eglin AEB,'Fia.

1417 142511 -4This report Is concerned with grbduat"- of Technical The work in the field of, leadership that Is being
Training Air Force Course Number AB27330, Air-craft Con- carried on by the Institute for Research !n Humaen Rela-

, *W Itrol and Warning-Operator, who. %ere tested ir an on-the- tions empha~izev 1) real life situation s 2) the follo-.er
job situati On to determine their abilities to ,erform In the leadir-foilower-rolatlons, 3) relationships be-
the duties of their speclity. Assignments In A air- tween*personality syndromes !n both leader and followers
craft warning9 and-control'situatiorn and in an airborne ind their social behavior, and 4) group or soc~al member-
early waining and control situation were followed. ships of followtrs and social roles' of- leaders as they
Reccommendations 3re offered for improvement of the train- interact In social behavior.' Three facets of thlc-work
lng, are presented here. 1) a study of leadership in-as-eal
T. military situation at the U.S. Nsaval Training Cenlt-r',

Isainbr!9e M~aiyland, by Joseph Masling; 2)-a study of
nelghboxhood -leders In cez-cai~. area s of Philadelphia, -
by F. Loyal Greer; andT3) leadership attitudes and Ideal-
oqy as reficcted In national pollsp,-by Harold Orlans.
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01 ~- Is n-.-nc C 0. : Te:ch. Rep.-Pioj. Uoniw 243.4?, 3 pp

~6?" _e~u~ 3 c IS 0

Is - .- 9. ~ . Toe Isba-ite the l!7_sIttlei 'MW.) ?lates
... ,.i~ *-- or~d~s..of iro-gr col.oz tat.1claC7,

M:U 27a 0-!, VU 65 sub~ects, with such'telczscie, woette.by
(1) mipzs,(2) c!=o breah-)l1 'pet, 3is

a 0~ CL , 0 -a .0 a, a filter an-Aos'a-!pe, iul-()'haO ~ SC C O C .15t7 1~r Z2t'~1e tots aeetd Z S.C. '1A.ec

were tested tWlce ;n the MMl plitei to check bn, al-t
0-Z cv. a6 u.5 .-0 - a.t reliatlt. The -dOaZ.aar =1zed se relat.lve,"4ifti-

cultj of otch*M-p3At*-for tectiln5 e-'ensii
cy, the accuracy of the -test for class ifying derib of'
" eficieny.-and for islaittonamh amail tests.

14:29 Co-rwntasie 6adeonteueues ft mple.
Uendt, G.ll. &. Berry, W. -RPOR OF 03.FER-anZ-! WIcXI: 7 o te te pats
SIQCMESS. IATC2M. -LAZ=EIWC SCIE*aPES,.XAHFV3T D.C.
9 SSPEPEV 195C. l5prp. US?3 P.tov cal1 04Vh~o-
zkalh' C'nt, Washington, D.C.
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Sloan, rkusie Ls,_& RowlaMd,11I.M. COXPARI..
SON OF ORTlH0-RATU AJ= S!ORT-SCRElEMr T

1t429 OF"MIETE'IOFIRIA WT3 STAXDAtDCLINIC'AL,
,he presentAtiosa and 4iscusson at a Byzi'oii TESTPS. Armsw A. 0 . Oh. .91~onmoton 81CLi168' spossool by -tha"Offlice of lifteva 1363..2375.CoareP7MOU 24s!".'p,

Rae'arch in 1950 aro surrarized. CurrentrasearchV -15 UR -526. (Johns- Ropkini- Unii.,
reviewred, coiernZi the us of dnrkss efficts of c ~ re Opht lgla zst)
forces cn orientetion, neuroj~violoicrA racheoziare,
'inpirtance of hand rre8-Dnts ftni practialnoIndenco
or :otloI~iOOO I% rilitaryopeatione. The pro-
san%,itatus of preveontAtive ondr therapeutic techniques' )3
is eiscussed. tp~etber with the aoreas in-uihich the 1433-t)s~anmsue
psrtolezots cor.ltered further .'aearch nostno.- 1 o dtrnno'-s.- boerop.borda b7 vcbisets (rth-stsr,;SI~ht.
say-_ Scrooner) and oiiltesta (*dox1*od and.-sosal

R4. Wddox rov o ooater, Grid and. Polaroid tests),
sub350ts werte given the, firs tests (hialf took -the OCrtho.
Rater firut, half the S1*tSeen , with clinical tests
folloving)_. Sum modificatlowswsre nde Wa tho~aehie

1436 tests. 'AU -ot stems d to Wit' 'ipteas;
Voss, H.A. SPECIFICATIONS -FOR CONTROLS corrlations exia the teot acote are =1u. ?.rtie-
AND DISPLAYS. Usey 1946s. 4pp. OU4, s oectal salisisl vade a the basis Of selsCt4ftyas-fail
Devices Center, Port Wnhntn LINew criteria. The -sosfubweecof- the wieine toots for
Yorkc. @.zein1 ptArposee Is'dieo'ssedi

V VGR7.-

1434
Staufftr, A.J. Tho.indike, R.L. RIESEARCH Ala) DEVELOP-
WtNT OF 1EWELECTRO iC Tv.-.NICIAN SELECTION TEMI.

FINL RPOR. C'1iac';NNR 2((OO), Aug. 1952; 2 7pp.
111 Jlssfutlale uai Reseairch B~nc , Bureau of
Naval Personnels Walthington, D.C. (Teachers Collegi,
Colu:*istUniversity,- New York, -N.Y.).

This paper In-a prolloi.ary draft of f.clot Ios., This I a final report of research and develorment
for-conttols and displays, General- ase If10.tiono ) of now Electro. ' echnician Selection Tests (EST). The
panel arev~ents kot and hani deslw. And ds fir,, phase consisted of the preparation 6f two new forms
plays are included. of tht test, built to the mo content specifications as3

the curientfonr, bvt someavh~t easier. Appi-oved tech-
niques of itemi preparation, edktlrg, and analysis %ere
used, and norms- developeo for the resulting tests. Some
data Acre obtained on the validity of the ETST for the
f1 fI .5t ten veeks of the electronics course. In the second
phase, two electronic technician schools were visited,
examinations analyzed, and evaluation procedures dis-
cussed %ith school officials. Operational and zesearch
rso=aendations are included.
T.l R 15
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143S,
Slrysn. G.L., '.ilson. ft-C., W~it Indrth,, N.E., Svenson, D.W.., ct-al. PSYCHOLOGICAL RESEARCH Oil
THE ,*W;AI CERTARIFU6E. FINAL REPORT. Contract N60RI 77 IIl,.Junc 1951. I8pp. Department o f
Psychology.' Voiveraity 8V Southern Cal ifornia_ Los Angeles, Cal if..

;This report is composed of abstracts of various exrerirments ccitducted on the human
centrifuge located at,the University of California. Followingstie listing of the abitraction*

-is a section cat led."General-Conclusions.' ithich lists and discus 'es-soveof tbe-findi9'a
of these, studiesv-'. ecoesnendat ions for further research and'ailist of Publications ster*ning
fromn this resiarch~is~oppended.' The atsstrac~ta listed were: Stick Force Estimation;'Isaxirun
Pull:, MaxfoximForces upon Elevator and Aileron'Coutrols; Pereptual Speed; Tempora_,Esiimatioc
SiMPlI Reacti6n'Time; Discrimination Reaction Tire Piipilary Ref lex,, Speed and-Accuracy o~f
Taigst S?iking; Aftereffects of Radial Acceieration; Toggle Switch Manipulation; Adjustive

1439
Kryter,.K.D. THE'EFFECTS OF'NOISE ON KIAN. J. of Speech and earing Disorderl, 1950,
Hionograph.Suppil, 95pp. Contract N6onr'272, ON. (Central InSt. dor-the Deaf, St.
LouiST o.-)

A revi ew, susnary, synthesis, evaluition, and interpretation of the-experimetntal later-
ature~on nolseas-an aspect of r~i'se,'ironent ispresonied. The first sction is concern-
ed with effects upon behavior, p'articularly-in-regard to work output and Wicie'ncy. 'The
record Part b'rings togeIther material on auditory damage as the result of noise, and defenses,
against such-danuige. The third part considers-scise as a disruptive factor in speech-

,coffwsnication. An atlempt was made to dig as deeply as necessary into basic psychological
and physiological~experifmnt S sto upport and-elucidate tht-results of the'lapplled4'and
technical research. Each part of thereport-is follbwed by it&-.own blbli~qraphy, and. in
addition, there is attached a bibliography concerned with 'lteasuiernnt'and Reduction of
Noise',
-R 629

1440 1443
USAF Operational Test Center, OPERATIONAL SUITABILITY UJSAF Cporational Test Center. OPERATIONAL SMIRILITY
TEST-OP APPflEtTICE'P)ERSONNEL SPECIALIST GRADUATES OF TEST CF'APPRENTICE RECIPRCCATI.Ir ENGINE I ECHtANIW RAD'J.
,TAP COU.RSE NtWhiER AB73231. FINAL REPORT. Pro3. APG/ ATES OF ITAF COUJRSE NUMBZER AB43231. FINAL REPORT. Proj.

CSC/10C64-A June 1956, l~pp. USAF Orirational Test AI'Z/CS'Z/947 A, Aprl! 1956, 26pp. UqWACnerainnal Tnt1ii , Eglin AFB, Fla. Confor, Eglin AFB, Fla.
1440 1443

To determine the ability of the apprentice personnel To determine thA ability of apprentice~alrcraft re-
specialist to perform the duties of his specialty upon ciprocating engine rzethanics to perform the duties of
graduation from the preparatory course, seven apprentices, their Air Force specialty upon graduation from the pie-
representing a cross section of a graduating class, %ere paratory course,six apprentices , representing a cross-
tested In a 90-day-on-the-job situation. The apprentices section of theoir specialty, were testedein a 90-doy on-
were assigned to the normal routine duties of personnel the-job situation. The apprentice weore utl lied In the
specialist$ and worked with or for other sipecialists tho niormal tasks of the specialty and were rated daily by
rated theno daily cn job performance. The ratings arid supervisors who Yere responsible for the proper perform.
observations 'sere analyzed and reccr.mndations made re- ance of the job, If assistanc6. were required'to com-
lating to training and reorganizat,on of duties within plete a jcb, the nature and extent of' such assistance was
the specialty. noted, These data were analyzed and recrommendations

rado for the irprove-ent, of training.
T.
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1444 -1445

*t=A Operatlonal Ttst-Ceintr. CPMMTG1=J ZITAB2LMT USA4F cperitional Test~t-r W. A1 SLM
.MEST-VTdE P51 VLJIGM SlIIT TYKE S4a. FINADL, - 4--T , CF ~~~~x.slm~s~ JT ys4 PIPC~~t iT Proj. APGISAS/165 A 2, 'se* 19M6, Zip. ii; vME~5ZS) aADCA1MS CF 'flAF-W.MSE 9.WME A343131E-2.

Wtna Test Qantgr. Eglir. A , Fla. FI53.!. ,FEPMP ?iJ -A';~/~3. AL;; 1956,- 2 5 Wp.,
VJS&F cne'tr i 7Te C~nte,-Eglln AFa, Fla.

2444

-eieto prosea~iyo tf;.q &0rnt, alircaft
ititoins Mrt~en. ~charlc to Peo

'66zIZ~ . 'h 511w6 ptfic-ire~s wr trdaL egtaprtf.'cii, iepartir4 a cross-section of '
!r'ei_.gitda ,Irsti11atit.-nen l.Ili C, qf .9 class of the 14-46 Mcharn cIiC Coarfte uece
cludin.g-iinfigjret10nf"j hebo In, tetdcnra9-a.o-the-job situation. 'They smczked

:fs~11tre~ire~ntforn pran-hosari rstal nte-fiji in oinstirjomnenneset
:are d ir certlon idcluing- triirequire en s urzae 2jc so~ a- sJe i parsormse. Ad-airleddailycporalcn liltddt . _-1 !nstruction zeqgrted to accompish the asork wasran-hzu: zequlreueits, Io9is:i, and-naigcarce r- Xecorda. Analysliof thme data was mdoe~and iecO1d-quirementssl &-A 3) sultability s-& trair-Irg.div!ce, !n,- t-ns, cffe~aq forlapro'.setnt of training;clui" phyical and 'perform' rce $iulisrlty andiabIllitj

to prod:=# an acceptable -trining enviiormerit. The
e-valuallon was basad ni -pii-

Nudson .3. Sere, L.V. TiE fFF(T E oIMO AccuRAC OF Ai.WN TRXCKIG. ContractOMi sr 581.' A40- I. Sept. 1942. . Niloa Deona: Research Commettige (fts'Colloge,
Laboratory, H"edford, Mass.)

This-expeerlant was undertaken to detirpine.,the effect of sounmds of'high amplit~Ae u*u
accuracy of performance, in 4zimuth tracking o n a Naval trainer. >,Thes*e sounds war.I itrsd
at-, intervals during tests *ifli hours duration. It , is concluded that: i) decremet- in
peformanceover a period of 14 hours of-ciintinuous tracking i5 rapid*. b), sound, introduc#4
at intensities of either 120 orijO0 db. 'produces mirke",impovent lnperfrin ce for te
durationof the sound. Retuin to the presou'.d level of perfonmance -is rapid; c) marked-
individual differencas exist-In ability or willirgness to mainiiin a high level of good
performanceof'4 stour-tests. Ilarked'dlfferences are also apparent for a given .S from trial
to trial; the performance level variations are' not primari ly a function of ,th%,i ability-.
d) learnming is rapid. There, is only a slight improvement freaTest I tss Test fit; o) ae.
age stereo pekrformesice. was-better'after the 14 hour test than before the'tiston all-trials.

Ti.inepretation msybe wie that; performan ce decrmnt was dueto arm and'hamid fatkgue,
and to, prdom or lack of, imtivation.

Hudson, 3I.B., I Searle, L.V. COIETINUOUSI13 1/2 HOURS TRACKING FATIGUE TEST. Contract O~Isr581., Rep. 2. Sept. 19142, 5pp. ational Defense Rosercli'Comamlttee, (Tufts Univirsfiy.Mediord.
m~ass;)

The nature of tracking performance decrement during continuoous work over. a long period,
of time (13 1/2'hrs.') weS.examined. The task wet to~continuously, track in azimuth an-air-
plane target as It moved i-n an irregular patte'rn across 'the field. In the preliminary 14 hr.

LV I test, the observer, not Informed about the duration'of the- experlment,mwas instructedtoke
the reticle as6oea oskle- to the contre of'the target. AIn test number LlI, ascmedule
-for the Introduction ofs'motivat Ion was drawn up and applied durlngthe-tst. Theaccuracy,
of -tracking was'recorded continuously. It Iwas-found thati.mre pe rformncedecreet
in azimuth tracking Is produced by local niscular'-fatigue; W) this -decr-emenit may be reduced
by adequate mctivation, but not to Initial performance levels; 'and c) the 'effect of motiva-
tion is short-lived under these conditions of local muscular fatigue.

1"419
Hudson, EB.S.'Searle, L.V. .THREE DAY TEST'OF. FATIGUE. EFFECTS UNDER CONDITIONS OF LONG
HOURS ON OUJTY,-LIIiTED SLEEP. contract-DEHir 581, R ep. 3,'Ocit. 19,lg p.XW Tut
coliegeLiaboratory,-Ihedford . Mass;). 2 ip M.(ut

Ar' experiment lasting 74 hours was-conducted on a group of 4.oimservers. Of this time 142
hours wers'spent on-duty, 8 Sotirs eating, '16 hours sieeping,,S hours 'at Ilirty. -Hours oan
duty,, tines for sleeping and eating, were Irregularly scheduled, During4 the perlod on duty,
Ss wire on the alert and wererequlredto-spot and reportslgnal-lghts-ppearng In'thearea
allotted 'to them f or objeiation. At intervali Ss reported for'duty on a stereoscopic traln-
ing Instrument. Measurements were made of tracking and itereo performance. During thol3da!
period,-no decrement in this performance-was found. During the night peilods on th.:-alert,
Ss, maintained a high standard of performance-in-spottrug 'and recording,,signals: Duringlthe,
-day periods on the alert, S di fferences, appeared which were relatively cons tant-throughout
the test. lThese dlffereniss may t* due to variation among Ss In sensitivity to-ilight changes
-in contrast (all Ss ha d at' least 20/20 visual acuity). It, Is evidentthatin order to pro-
duce performance 'decrement on short- steraeor tracking tests-due to general ph~ysiological
fatlIgue... schedule simuilar to theoilos reported here would have tab. maintained over a long-
er period of tim. $s can muster.,"or a brief test, sufficient energy-to mantaina standard
6f, performance. A by-productf6t.is protracted test waf. the temporary devel opment- of -fri c-
tion between members of the groups of-5s.

1450 c E r
seebe-Center, J.G.. i40Tl'ATM INl TIILPERFORJ1NCE OF ROUTINE'.41LITARY-TASKS. ContractORS
581. Rep. 5, Dec. 1942, l8pp. N~i, (Tufts College Liboratory, Modford,,Ma~ss.).

The effect of motivation on routine tasks is reviewed-antd 3 prInciples-concerning the-
rolo-of-motivatlon are given: &) potentiajl outpiit of the organism at any-given moment, is
largely distinct frim actual output at that moment; b) poitential output of the~organlsm~is
remarkably constant especially for tasks not inVolving great physical effort; c) actual out-
pdt is ramarkably vaial incnr ' ihthe relative constancy' of potential output.
These 3 prlnclples~isad to an important conse~que' nce; namely ou 'tput can, to a large extent.
be con~trolled by psychological m~eans -- b1 mans of situations, attitudes, training. The
12 principal means of control are presented In the form Of rules frtemxriaino
performance In routine tasks.-
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coa;.* hrm It. somemos'W Ta m m - A I.MlM1K T.IY Wile. Series 24.
Moy 199. 12". 41mremser Nsenry* 9 Ormhon lb. Technial Li~ary. - ftleduilb~e.

Ibis bible9rupb is so et l~ns ep ally as aplkabk siF military pcrsomel-
18416 wa~ UI State mmd I* Wa.peeer~. serie" c"er tbe'vemrs 1990 - Jell 1552.
All auFu- n refees to pole awl fmagle iaigviesls ;a Ztage Sn cwzn.Dg the time at
wich e ymte ltryavceui ectad retinwst age.' All. races ad atimes-
Wtes hae b oalbesd' . Abgracts ame of maeta ial gathered from ftiladelphsawlm

Wb~lmst. M.. I irres. "Ohar are 70refenms I ited.

Jr;. &~ ,li~aoO STSJ. POM !CnerK YAU =Te'% :SgO MNFCh.

~ ~. ~. ~ ~ im. l3 ~ 2ltp. Enieering as-
.;112.i P1ct1n -n -is~ vover.m~j

.o ismv ~ninst~mns-pe ua d er-a previo~is -V
pro"sct. and o z .de Ou-sets tf Mnerly-gtd s~oIa ooxsie±~o

C3WtlSIM9 the flight-Instriisnt jroop f,-r the IY-2 a-e. 1Xti-~~g~~e~l ~is ~~~'
P3.1-2X airplanes were e*Fipp*Ad with a- :oWps~te "edgea =~7~in rooc.thezct niitd
41itt guide ard 1igbt ival-;* maSur*daC..,.. the -... e.. nat-teeotit orcoci ento th4 ters
the 1Initnument. These--------- zpre~ih ejre j7 -z d- o

XAz-5081 these c=a:!ariS are Stated In the its;Zslts. ori~ r en.. ,-Figure*s are g.ien illustnsting lgi~tg with wedeai 7
-Adth-staofard Bezel. Cirtain spicific ,recomm-nat!ons
are aid# for furth-er exrerlsmntation and ielcmrt
T-.G. 1. R7delg ct

Mirshi, Shirley K. A 111KIOG8MPMA-M AiISITIOSS.-VO. 1, A-M,VOL. -11.,WZ. Contract NMSI 76.
pro). MR142 201., hap. PMR U, -1%50. A4igip. -Psicowi~utlc-Lab.. evird Univeilti,,

ThIs is a 2 volum uw4,otitedhibIoraphly of about 5000 fereekes on-sudlticn .The
aim wascinpieteness for ths period 1938IOOS. and reaaoabtycomplete-coverigi fortlm-pri-
-1938 literature. A suipplwit tries minijtilmpovwe the coerage for 191.8. but-riferences
to'iportant (Or readi1ly *V~iiable) entries p~Al ished during I149-ai Included. Thie article:
ara.listed alphubetically by theauother's surname. Co-authoi are cross--referenced. A sub-L
ject mIde is given inswhici the articles are classifie it nmofs seorali.
(Hf AS) adb hn fthseirato'
ft-About,5000

1420
Superintendent oftDomaats. N3A~.t. DI-
SAMS11, 'DRUGS AND SANITATION.- Prii Liit
Si, 36th -2. -Jun 1946.; Ullpp. Sct g['
11eiments, WashirSitonf 25, D.C.-

This Is an e*tnwlye biblograiy, of goemt - ,j6
-publicatione aa~of J%0 191.6-36th edition) in the 2
gierol areas of health, diease*, drop, sanitation, MOO~
*e.

1491- -Z>

Suprinteent of Documnents. SEALTH: DI-..a
SEASES, DRUGS; AWDSANITATION. Price List i-
51, -37th 36.- June 1947. 84pp. f n ~' a.

Douets, -Wshin~ton 25, D.C. * -- c .u

.C 0 L 0

0 g.0

This is an extensive, blblioeaphp of government V ".l
publiomtlote an 'of June 1947 (37th-edition), In the
genersaeas of health, disease., drugs, sanitstion,
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31bli. Ure 19. sow. x~a. L. F?35- fh01 .tt z.lw ert.

36ppoa~ tof a~ DO11tatIla

de8at Witha aaams -wp - - the ibrectica or
atmim suen smasevsi, sno wa screm Dr. S.. Pro" e tai. Stat. ftihli.

asbant knott a" 12"4 Is a smmaa bl

lftlea dM1f7 O 1M&W Pbtim-]a - sos -"U MKfI013 f air ARfIFICXM IE SO -

3119 - emICfBt.I) Po.A4, c.12

2510

- -C'leaga if'resultsasioreated to ntrls~
2. 2.00 zilitarytalngdevlces. )6s used ero, "artlflcil
0-0 feeaia Is fedack In the training aitUetie whaich

*J -A 5 ~t pre-et-I!n the opera t.stational MWT~. -z~;cIaticnA a.-e In a 3'x 5. forxattiicb canl be cut- A

&part to, fc= a card catalogue.-T P 74

C- C~U1511

USA Oerational Test Cne.CMIiKSUTiLy
.1 o - ~.TEST CE APPRERETICE I"SWJSIT REPAIULAY QfADATES CF

CeO TTAF C-RE JLWfl A342230. FIIML ROWCA. ProJ. 'P~
* CT=/864 At Jan, 1956i4 Up. LWA Obersatlonal Tai#

,--:jM E.-n A__B,___Fla._

a. -USOTo determine the-abi lity of, theapprantice instruteat~~ repaiman~~graduate of-Technical Trioining ArFr.Cus
E2e A'2230 to Perform tbe duties of his Air Force

spcaly fureresentative graduates were studied In
a 90.dayarn-the-job-situain Daily ratingswre iade.

C*- -by, superviss (SVimmdiately respornsible for the perfo r-
c usc..makce of the job) on performawe, time to completethe

job, an ,d initiative or effort. The results were-analyzed
C in terms of the capabilities id limitations as 'observed,

Kcompared-to job description and job trainng standards.
'Changes, ifi both these areas are recommsended.,

c -4 C-5

Q, USPOeatoa est Center., OPERATION4AL SUITABILIT
- 0" ooMqe ES OF APPRENTICE AIRFRAIE, REPAIRKEN QtAIXA7ES OPTEAF

a c CCOJSE MERAB53430. FINAL! -EOT Prj PGCC/9
au~~.' -,Pe.1956, l9pp. USAF I. APG/e~t C SC/"5Eli
CL I*~ AFB, Fla.

*- . cL- 61 ~ . ft awadw t~ ability o ei"tuseabt r e-
I ~- -pism W.,~ o a ftdaim esaim MM *ft ~ Yea oae

Rjobw A"30 ti PWFa the tll at tMob, Atr lwi
seoeltw, ax rsembMti $Ittu sue e'taisal Gur

1501 loaw aoslve to resist uwrk at aetles vlont
USN Mdical Research Lab. VISUAL, ENGINEERING SECTION expinmtm W denetrtio., ea"* GWUMaitia at "Job
REPORTS. Sept. 1953, 50p. - USNM Med~cafl Rsearch-1212,, larrueD# 0A #Al It O Johe pwftmI. itfag
New~ London,-Sumrine Base, Conn.t 'WqeMWl 1W sumlaure bannlawy - on ug fo

w~par prenmem@t of e Job.' so cablilts"ni 1t.
tatinsares on gaalee ee sunrtae& OR a," Itae

'1501 glyemis-- toldn ft=, raMM1120
Me~ listing cf reports givee the title aniN .R.L. MA the trINS" .. a-s = ut ae lu~

nuber, of available, reprints Of unolaainifie6 japason
-color viesIon,,vidntiofl, eYe ' protectiOn,&Man hamn'en.
gineerilig,,prepared~by the Mediil Research aboratory
U.S. liaval Subcarine Due-Nev london, Conpacticut 1518
(194e3-1953). 'USAF Operational Test Conter. EMPLOYEWNMLSIITABIL-

MO. ITY TEST'OF' APPRENTICE'ORGANIZATIONAL SUPPLY SPECIALIST
GRAIUATES'OF TrAF CC(JRSE'NU1MER AB64131- FINALREPCRT.
.Proi, APG/CSC/1113 A, Jul'. 1956, l 3 pp. UJL~SAFzurajol-

150 il"es Cnter*, El lnAFB, Fla,

Polorold. REFEIRENCES ONl THE USESMOF40.DERN
LIGHT rOLARIZERS. Jan. 1952. Polaroid.

This list of referencee on the usis of nodern To4 5doOran tha ability-of appqutee, amadetiin
light polArIzers-'include optical reaearchpaper au~qly IP li1it pS tU of T001104"l Tftlalft Air
catogorized by'(1) subject (rachanlos, astronpnioftl Pat Couree 1WW ADW133 to parra tbe dAtlas of
mietereologioal, physioloGical, physical optics, and 'their Airao F sapecilty, tern seo, aeiy'wea

aVWee Etui" *M**a & 9O~daY -te-JIOb MitUti. 'Ala.hotocheuistc) and (2),apparatus and instruments GIWU VW,6 A r efala VWk @f~b theC tim vith.
color filters, microsco Pes, plhotoceters, dam Ito- out, explansm or dintttan of SWeIMl t"IM, eati1
wmr, spectrophometers, etc.) assablity to peefoar waa'estabiabe'. Xuuaeylaga

R97. obamet eM Made dally MtIW of job perarfume The
rse eto aevmipsed In ore0ftbe ays"Utie an
lia1tttla, Of USe 4XVatiftee a OWare to the job
tMIDNi Imetl5 Mt & mitique$ Of he tesIDIa VI
firm. Ueooiatlam ane I~nd
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yo ess #m MR 1C 10111 W OMN ~U tA Or M s ty at boom ~ imjl- stei:edr (1L)
z~.IA i ~ - Uoi i'-awmum t tme~ tooim.

~low so 2 t fi, no~a $3 4jsisii ilam Smlm qe w sim with issI-= :W
veon0MAIM mai. hL smo Giesm" -s tow i Mw sommoin ame (1.mam Ansti*
pi for iMakrrw allo , 0 lo. Anes um 680a), .6 (3) obol ar tins eiw I*"

*edgo '1 £ in ims fto - )* no od, tIm as doesuio mkf. "owinS ewlmi

ftes, a.m., ft.., F.L.. & -t~m~pi Fjff:.W.E -AP. 93/49. Jan. 19C -f-pp. 'ftifed~0SI~in IS 1 ST32= OF CUMMecx g~- eStarch Uh.14, Me, Casridge. Englard.-
IaCostamet NY 0 U N 0, Tech. -

11eP., 6. Ptb. 1956,'47pp. ,ni hwy Pept.,

2~3 kirnesthttic reactiin ti i sllghtly mdiftid foir-to
so Mrt &WSb a willia ~ iimp test the findings wiich seene to beii4c~iqt

us~ s% Orm Ut sk banrin m p. am& ower uso-al fi-ndigs on rePfractory ph-ase.1re'e~w~
at's re w ~ f ai's mit- tsor 2M pwem " Uf :eciufed to move a ri"Ordjing Pien as tqjickly liS poi siil@l
pWssassm W 21 inmsw 41909 to-o t' a"J to a oia-ked Position on receipt of anaudito'y-st~ius.

MOMM awlm wio stvo Viw Uf WMA 00 16W hreedelffreint methods of operating the ci-to1 were'
ee~ S pmb.~is peiietemsrin 6 - use.Tela ina llyit. was occaionially bh-
- WO& fn'eim~ ~ d~m.W~a~ji~fl,~. Xp ectedlyhy fistvs o~trder th~ai-sconditions

smes aiim, MA -O Ued ~ts ff Owass wasib. are ccrparetd, an -dfi iiii in-teimsof other data-con-
so re"M n nogunt W wb wll a rOn- cer-ning refractory phtase.

relole wmmt n, 4 o 1Wb fttj; =fA T...I. R 6

befte. 00 snoo ats -

1531
Nixson, SR. SCHE !iEXZMES CAI IMIATE NbCIW. I. FOR

~~iirns, L.., ellik, tJ., Doge, .C. SPATIAL POSITIONS. II.,Fat SEIAL MATERIAL. 'APU 39,,Xst~himtivL.T, Jllok, RZ.,& 1odg, DC. April 194, 3lpp. Av-;1'ed-Psvchc1o.v Reaserh Un+, MC,VISUAL WIMCIUXCY 1111 DEflT CONDITIONS. Cambraidge,, England.-
111-1000-9, Tech. 111mo 20i 1956,,S3ppi,
zftma Dogineerlng~rAbormtory,Aberdeen~prow-

Ormd M.

1524
To determine the effects of certain environniental-con 153

.iitions chariactristic of- hot des'crti~on specific -ijuaI- TOa exlore oonsefactors affecting isimediAte Momot

(1f terrain. Viuf function Poestedn In) varinus arensii
(Juy),in hedesrt earYua, rizna.Coditonsof ofba dTheviuta arcle(ro in t o ofi &th e r

and end of period), (2) visual acuity, (Lindolt Rilng dis- bfe.Ta pesitonr ansale i orc pstih orcal.
play).-and (3) depth-percepti 'on-(tombstone shaped and o'pT t psioanmralrdroiinonecl.
truck targets) 'for four distances (500, 1000. 2000, and- ,GIPfl3.
3000 feet) . The data svere studied by analysis of-v,.ri-
ance techn iques fir-differences in the-visuail functions,
attri butable to differential-exposure tio-desert condiO-
tiops and to the other exgerie-ental variables; T.G.l.R32 ISS

33
t A SEFCSOFLEII

S!IGAPORE.' A.P.U. 103;49, Jane, 1949,
1526 l4pp. lledical Rosearch,2Couil, Appled
Whittfihgax, P.b.O.V. THE fIGESTION OF VEA -P Z ah o I ogy-- MR:ar c8iUnt Ca rdge, EnE-
WAE. Rep. 1, June 1955, 7ppi. North At- land.
lantlc -reati Organization,4ARiD,Paris,
France. 7

1526 13
This paper restates and interprits ~the principles To determiae ares In wich experimental studies

w~hich arc Involved in imking reconmmendations concerning of the ossmmilativi effecta of reiridmoceis the tropics
of uriva a sa, amlyth cmpoitonof the sea idlitarp realdast of SSnpcr cos~leted a question-

watr nd hecocenra~b~poerofthe human kidney. nire co,5135 cooolyj asserted deleterious effecta
Mctoc o rducngthelos o bdy at~rare stressed of the climate. Thei anviiers arA oomns are amlyzed

fo hi motneIn survival. a nd diacriamd with repect to olimstologioal,,sociolo.

an nital health.
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1536
Poulom. .C7 'ad4L' AsQTICIATIOMA;M MkICTtOV Tl. A.P~.9fO -a -A0. C~

tdca esrch 6.mc,. -Applied rlychoiogr Research ts: ~hig.£~lid
-To deterine the-effect if percetptual anticipation upwft reaction tmne-(RT7). 2'experments,

IVe dame." fi the frst. a skJje:resiose I)ha ocainlyt e ierd at given
point after-& pe-bl rns~ iod.- -Ins the second. Shad to react to 2 auditor;1-s9igs
-sdparated bYj-.hort tint interVa-whsich was sistenatically varied. the =ecndsigslbeng
expected or tinespectvd. -It was :fotiM that-, Iack of readiness to respold to a eina, xre
vealed by- a levfgthawnd r. may beasse to S i;ut _aving prepared'hinsetf, as he was not s

p cting the- signal, 'or to S not.1,cig abli-to-prepare hi:self in time. Preparation for re-
acig ote eodo sigal.Jbenboth-ar' expectid'and~have to be reacted to. neveir
apears to take. Pare, than btween -D 2 andO-4--Sec.-as iu d 1  US, Onjthe majority of

o'Ion -tawers to be-comiletc. in 0.2 setc. These tousaesotrta hs sal
give, -ecaue te exra elayue o ,correct-,&nticipatonha5 been 4 clu~ea. Wfith inter-

.vals of 0.1 sec.. o' ess, delay an the sec nreacticno ay be due to the'mechaitical difficul-
ty 6f,--eipondl~g qoackly enough, gspeciallywhen"the 2 reactlons-has~e to biemdein opposite
directio:s. Thg~e-t results -Suggest that -SO-caj ledpsychoIoglJ- refractoriness is due to lack
6f-toreper.o in wahich to prepar*a for theIt, rather than to ."psyiholoical refractory ihasi"

comparable-to_ the refractor? phase of nerve;. -These-resuilts alSO lead to the-concluSion .that.

a-skilledpjerformanz iia not merely aseies of- disirite Ri. It is a single wholeF, in thit

pe~rformanc -thru;ghosat is, doinated by S's anticipatoryj mental set Or aim.

1537
,pitchell,-..J.I.- DIRECTION OF fflVEIITOF MACHIME CC, IR01S. V., A-1DO:HIANDED PERFOMANCE IN

A CONTIN;JWiSTASK. 'A.P.U.-IQ
4
9-f-i 19495 23Pi; hed~csiftRer~-~ Concial, Applied PsYch-

oiogy-Neeich unit, Zambridge. England.

-This Inv..estigation was- designsd-to examin. the pOroblen of -2-handed continuous tasks. In7
the 2-experiments condcucted, -the effect on"-he rogvihand performance of introducing a Simsi-

fir task for-'thel_eft handwas observed u der-6 d (ferent control -display conditions. 'The
.c~roldislaireltionsiip for the left, handtas3kr;m renlne the' Sarne while that for the -

right-,har.J task vaid to. includtjaihzof-thz 6 control display relationShips. 'Each Pail

of-S care otte task with the condltlon for the ~right Nind task, in 1,ifrntodr
with each cdli-peangin a diffireihtposition in that orider and occu pying each-pot-

sible placeIn rithat order. Exp. Z2repeatedthe above procedure but with a different fixed
rotol-ipa o th etadts. !The ijesults-indicated'that whein-a continuous task

is performed with both hasids simultaneously, the- relatioi'between the direction of movement

of the 'control -ahd' the di spla. y does 1o .n somie'intamces significantly affect the accajac~wlih,

which-ti -rigIkt hand perf~rs,the, task. Wherea, in a continuous' task performed by-the right

hand .]ljone,_accuracy Is unaffected'by changes-in r th direction of movement 'rilaticinshlps.

7T-er.6st consistently accurate condition is tile 'naturaSl or ilexp~ctedli one, i.e., where an up-

ward movement 'of the control-produces an upr &ard movement'jn the display and vice versa.

R12,

1538ra R. THE EFFECTS'OF VERY FAST SPEEDS ON MULTIPLE-DIALIJATCHING. APU Rep. 115, Oc-t.

1949, llpp. Psych~logy Lab., Appliled Psychlogy' esearch Unit, 14RC, Cambridge, England.'

Ain experiment was carried out to examine the effect o6 performance of speed Increases on

a veryfist-skilled~task. The-task requIred'S to rispond to acontinuouslyOhngllg display

consisting of 4-Independent -elements. Increasing the spied of-the-task had no effect on the,

number of~correctresponses (R),.Ss apparentlybeln3:fully extended at the slowest speed.' An
vrg iec fI5sc a re qie to aeR, The total ft-rate; however,,,constinued to'I

rise with speed Increases, though It lagge/.Ibehlnd-that necessary for perfectaatto.A

-the fastest speed, an average t~me of 0.72- sec. witaken-to -ake Rs of any kind. The major.

Ityof erriors fell I nto 2 classes. Errors 'If tjmisg (an R at-the wrong time) werecommon,

but becamel'ess important as the speed-incre&s.I. -Errors of-omisilon (failure to respond to

signal) increased steeply out of all propoirdnto- the 66uber~of signals presented. Though

Evidence for the hypothesIs that speed stress would-affit-t ihe-dltributionfl'fRs among the

4 elements of the display was Inconclusive. The dlstrI6606lo!1 io orrectRfs was 6nchanged,

but errors both of'tImIng and omission Increased least on the part-of 'the display that -pre.

tented most signals. A nuimber of-observatIons were made on'the way Ss organized bdth the

perceptual and ft side of the task.
R 8
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12 ats z_ 7his .xpernma! coi45t 04i relativfe rite-, of lan

-2 - 404P.-=2 - .to anid also the relative ability to rtaz the habits%
00 4..- :C. undsz stress conditions. Iwoeretched -gro~ip of ttn sub-

o 2- jet O~~i~ -fpltsaeand acbciper-
a --- fameda simple .ictrl-display task w!th the control
z- j. 1  , zv~trvre on. group. After training sessions

-a ~ c -of 70 stimzi~iveseatauns, ten test Series mere given.
*E :I. * The task was re"#6841wth introduction or distractions.

-C The results coepere th.& expected and-reversed-control.
-9 -- groUps.In term'ofs-larning curves$ c~krlationsof

t' ~ ~ - ~~i~~t of distractions. p ~eadefc
Iiz e 's .- n
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Two series -ofieXpeilents- on transfer.,of -1rsinifig In

~~e- ~ ~ ~ tracking -tasks are reported. One taskicle unn
ahondahel at a: constant ratetokeep a pointerstoody

of--cu C ..C - one4 fixed'mark. 'SiventyvNaval ratings participated in
XU- -fq; a- *ea0 five expiriments, transferring 'from one to-another -corn-~z- ~ ~bination of handwheel dismator,,pointer size,hadwheel~ o-'~ kdirection, #nd displayrcontrol ovement relationships.

000e- . The secofrJ task was'pursuit tracking with a hiAndheelZ a .I6"- C -Ca
- 1, '" a on two tracks of different difficulty, the 'order of

~ ~ ~of'task difficulty.
I. G. I. R' 16

awO' r, ).- C
Z ~Broadbent, D.E. THE TWENTY D ALS TEST WIOER QUIET CON-

j~'DITIONS. APU l30/A0, Aug. 195 0, ?2pp. Awllad'Pscho-
I's C' a, t; .. dcr Ristalch Unt WhO, Cambridge, Enigland.
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N i~ U 154
0W4~ *--.>. aO To deemn hte as n4Cn~ll

2 - woo

.~U u e gives a reliable measure of performance,a test-was~ X.E ~ aS devised consisting of twenty dials, each provided with
marked danger point above which the pointer should not
be allowed to rise. Forty-Ss watched the dials, errang-
ed In rows ori three sIdes of the rvom, for two 1-1/2
hour periods and moed: a dju stments when-necessary. Time
between responses and signals and number of signals ob-
searved moving are analyzed In terms of the consistency -
of the task in measuring differences between Individuals,
practice effects and dial position as it affects speed
of detection are noted.-
T. G. 1. R 3
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Ccnad, RIt- S1IMYO SKILL1 PT OTION NOS TIlE SAWS AMS BY nVSCPLOdICAL EIP1641EXT.
4Wt*&reh, I95I. 4. 3537358. APJ,145/5l; *PsychcLialca Lab.. Cambridge. England.

Rvismed are'thm, basic principles ianderly~ng the study of skillI by motion and" time study,
and hail they relate to-psychological principles. -it is pointed out that the timmiand sjtion
@methods talue intoi consideration only the elemwent of'bovamem~t and-the breakdon of the nummber
'(or a' m~ .in, l-a given operationi%. There ltos bean a lack of a funamntal .research in tee
,and iotion %Vrk. -41me imortanie @f examdning the 'mi~i of skil led ehaiEor~and the, SKIica-
tionqof soand'psycislog ical'princi ples is emphesized. -(eKAS)
It19

-Dibl .Z. SPEAIMU AN LISUING,25SD1-
UZLhNEOU5T.Y. . A.P.W. 166/31.- Jan. -1951.

saeriisi~r-i3ammi a diato

albtatomretifrs'27 abjet to glue ueiirim maieve"
to alqP119 qUst1W 00iINN from *,l~aek Iter-
vsia betim quatsetim r vam e s.I e that at, 'ArNii_
iguastlet vas Preented W*i the aubjeat se ill

noeranlS M~o meblarepie.Oar~ to the oorwsot
ODS. ?aerbro" I sea l~a~ term or i"I"a~Mt

itoelpof ilieakIn 11101latSIDIM QAnt-a a r=C-
ia ofReOf ipe'enmution -or .tmetin.

1554 -

Gibbs, Z.Sj. B aker. j.C. FREE-MOVING VERSUS FIXEDCONTROL LEVERS IN A MANUAL1 TRACKING TASK.
Autnautic and luiiual'Control. Londoni: Butterworths Scientific Publications, 195%~ 67.472pp .

-A.P.U. 161/51, Apsillid PsvyhlooY.Research Unit, Psychology Lab., Cambrld~e. England.

A "'ries of experiments usihg~a nanuial tracking task,- with-2 alternative methods of
operating the control lever are reprtd. in, I. case, a normal free-moving joystick was
-used~and'in the other the ,oy,,icrkwts I ec6 'red, but could bediflected slightlyby the
application c4,p ressure. The pressure control was found toabe mreaccurate in tracking
tests. Further tests showed tot. single corrcctioni~could'be made more-quickly, 'to a given
]eve; 6f iccuracyfwhenthe presiure ccotrol-was used. (IIEIAS)'
R I

1555
Hick,. 4.E. ON TiHERAfi OFGAIN cO' INFCIRYATIO,111.
A.Pd. 162,51, Oct. 1951i,l1pp. AnldPyhlo
Ffitaic Uni, PRC, Camb Idge, England.

'1555
To tes t~the hypothesis-that-the rate of gainof In-

forsuato'n. is, on t6e average, constant with respet to/ tme ~itsinthe'duration of one perception, the analyt-
ical methods of infosuoatlsr theory-were-applied to data
obtained is,,choice-reacton -,tine-expesinents. Two

uyej -- perimensst were perfoined: (1) a conventional
new-Ith~sriojsniibers'of iltiinati%,es-up, to ten and

with negligiblt proporion of~errors, ind-(2) a-tin-
cli'oic experiment' in which ,subjects-reduced their 'ri-
action-ticii by-a 'llowing varicu s-proprtionsof eirors.
Sroe posslbleconc~atual models of- the prociss are coni-
sideredl.
'T.-G. R7

1556
-Broadbent, ;.E.h N1OISE, -PACED PERFOWMNCE AND VIGILANCE TASKS,. APIS 165/51, Doe. 1951, 8pp.
Medical R s~ch Cou?,cil, Applied Psychology Research Unit, Cambridge,. England.

2 vigilance experiments using a'5-choice reaction :80k-are reported, -in the-first, 'one,
group of 9 ts was "lunpaced'--.a fresh stimulus was presented-each time a reaction was made"-
,and a~second group of 6 ;s ws 1face4'--a~fresh stimulus was-presented automaticallyev~ry
sec.- The,2.rates~were ahout equal. in the paced condition the' output of I orrect responses
felloff after 10 min. work, while in the unpaced conitionitlee was no decremeitauntil'
nearly an hour hadgone~by. The unoaced-Ss, however, showed a marked decrease in the number
of short pauses in, responding, "short", being here 2 sc. or more. In the second (main) ex-
,peritnent, 18 Ss worited at the taskunpaced, for l/2 hr.on eachof 2 succesilve days otie
day the room was quiet, while on'the other lticotai-ud a s teady noise ofhidgh Intensity.
The previous results were confirmed for thi~ first day under either condition but-psuses
ceased to shows a decrimint in 'perfoimance with time on the second day; wrong reactions, how-
ever, continued to show one. Such errors were far mnore-frequent in-noise than~ in quiet,, the,
average increase-being ftoretan 1/2 uf the number occurring in-quiet, A further group'of
14 Ss showed a similar effect of-noise despite a preceding'sug'gestion that contrary results
were to be expected, It is suggested that these results allow us to give an adequate Inter-
pretation'of thepeculiarities of vigilance tasks, of differences-found between then in the
effects of noise and continued exerci se, and of- the reasons for the apparent failure of other
laboratory tasks to show such effects. (hEIAS)
R 17
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1557
1 - Ant. D.E. FAILOUS Of ATTENTION IN SELECTIVE LISTENING. -AFi 168/5' .'Feb. 19S0. 7pp.
,fted Psichlmy Aiseech Wnit. ANSC. Camridge..Englanl.-

This presont psper:contains a series of anerimentson the selection -out of a mess of

obodien toace sa cue. Thsmplied-onli when the voices weefn ~a;so thatonNy
suspect thatan-smfamil lar voice has, to bereidantified.t;Pery time it spiiki. Secondly. a
growp if14 Ss were required to-listeni to 2qeions an-hna;eI hi oNbfr h
cycle ias repiatad. in one case the questions follow"d one'aiiwtthr In time. wfilein another
altsrtatiwords were, heard 'from each voice. The latter condition was far harder. showing,
that the difficulty of listening so, 2 massages-at once is not purely a mette ofdifficulty
In hsarlng-(mssklng) A third group of Ss was required to answe.lonly- I of-the.2 questions.
Tke'alternate word condition ,.satill'the harder:. 'so that neglect even of lielevintinfor-,
ati-is not peifect in this iase. 2,groups of 10-a"d12 is reipicilvely uderwant thecon-
dItioni of the third group with variations in the vocal cues avai'labie for discarding the
Irrelevant information. It appearedthat if the sewvoiciread relevant and irrelevant

,%.4rds it. was haider to answer'-the relevant ones than, if- different voices read the 2-types of
0~omtc. O two othe'r hand. when the voice using the calf-sign' to ba, answered varied

iadowly frot question to quest ion.' performance was~as good as when the same voice used the
.clfign Vtrougf.out the session. This also sesems to indicate that reidentification occurs

in evxry itssage' with an ,unfamiliar -voice. (NEgAS) -

2- 9

Gibbs,,C. 3., Dav.*#son, A.; & Shai-kel. -B..
CAR TURNING SIOJIALS AND DELAYS IZ ESP3OINC
TOD VISUAL I:1FVXATIQ?. A.P.U., 176/S2;,
Sept. 1952, l~pp. Modtceal- Reaeerbji
Appled Peyolioloky Reeaarcii Unit, %50 ge, -
Englaiki. 1561

-Leils, R.:E. F.,-& Ciunningham, W., R. PAID
SIGj$ALS V ._RSUSAp Tl3WiItr1 IDICATOR'POW

NOTORt CYCLISTS. A;P.U. 193/53. Jia 1953,
1558 pp. MLdical Research Couincil, Applied--

158To compare the relative efficir-ies ofl wo'systins Psycholo-ry- lesga-rchUnit. Ga- ibrdC, 'Englatid.

of car-turning idications (Britis-) '.afficator, an il-
luminatad mobile aim, and-U.# flaihin5:j~ights onappio-
,pr-late side of car), all possible viila tons snd-combins-
t ions of turn and stop signals wire it'nidt.\ under both
day and night fildi -conditions by 23 s;.6'As baying's
wide range In age, occupation, and'preViow~'ifving ix-
parlance. The number of signals seen.in 11ns..,*d exposure
times,,nuimer of correct relsponses,# and~totil '-esponso
times are discussud in toils 'of the two'systioa.

*To emlme ilbaniiztaeimUm iis i ips tor
iwo, ~ls.tot)'-tive-eplpeisd driv~ue dater-

-vdied the"Ifta'-,of clear Identity"'for tvo sisflinS
'4svoesaodf'nr'orthodoz on hemlilably'fy'eand

o c- n~timda i reeoaubyrealistic ociaditions. IUedoes-

8- a * 0 I_ tion,,4ietesiosaae l~a an'&mi d- ooepra6 for the tbree
a .- ~~~ ~ typoe of giln. Sugeatioaare ma.o cowotmn

S Zf 3nj a isov dat afoeua aal.ling dvlio

.n 0 rm u~n.

A cc I U oc .-

109.2 ca C

-' -0 -' C o mh~,C~ EAst.R~mNr,,SCALESs THE PREREQUXSITES

OL ,, ! - 9, LO1 M13 DI I..ATISTICS.. AP1J 146/51, 1951, 5pp.
a, , -L HUC 6 04aarc 4nt ! 51 Cambridge,

0:.. 0.2*CaI; 128R ngan. - '

* ~ g I2~~..0~ 4i~ % fl

C . ~~
Wnnc

r.,~ 4'. - 0a U~~~ OL-0.C£.U

0 u... 8 ;81- ,

-~ 1562 The concept of measvi.mrnt' is discussed and the
u-'. a.following defiriiti6n acct(.ed for' purposes of this

paper. "Measuremeit i~,do-anes bedVi
enOWU as the * irinonmri-&Mg-oa to repre-!
umo~~,e. sent facts or conventions a'tu:"Four types of

W EI U. 2 . des criled snominal scale, ordtnasl-scs e, interval
am-au s* mehodsallwablfor Final'y,thi.t'atistical!2 c:e~ icclsalar dnd atiscad..

. L4, ,a IN .- Ui 0-
5. 00. 1M 6#th ene aloa.-fo ac yj.-icusd

!2.C Cu 0
X .2'om-~ 2

a l 6



Z-0~lld 2. 0. 'FINAL DEV~EaUI miT-STAm-
ac C a 5 t 1 j _OF'KI CONTAINER, PIGIIUER;PTLOT. SEAT"TYPE,

17 C -5-. - WIRVIVAL. JLCREJD.670..205. July'1948, 9pp.
c:-- - WAero Mid ia&7r abiirmto y, D"yton,,Ohio.

.~- C--- 2.~'- ,-=I

-~- ~ ~ -~ Thini~at~ ontW the Survivli Kit ceataimer,

' els- 2 eiiz 19 meejisci oft d~ , ompstabili -orfit vitlbothw
- 5.'O~-is,

mcOS

* .-. -Hollitield, R. G; FINAL D2XtVOW!2!-T STATUS
_= -j.. .. W"4 -. OF KIT C0A11.1 FXG!TER PILOT, BACI TYPE,

.2~~'* ).U ! SigS1 RVIVAL. ~CiX-?-O. July-1940, l13po.
C. 413-- -a W.CAr:eie. boratory, Dayton, Ohio.

M . 11!" - c a - i0 1
, o 0-;* . 0-UM3 ".j

.8 22M -. U C ex

z-c~ N-uc-..,N I ', -u u is68

;Z. 9: u ". a y. .5 3 6007 0~ oftSZ~WVtW~~Z

0 &~ 1 me 8ai "ntbo of0

W1 00 UCz 57

_05 * * ! , Carter, L.F. IHE RELATIVE EFFECTIVENESS OF PRESENTING

0 2 k -NUMERICALDATA BY THE USE- OF TABLESAND GRAPHS. TSEMA
V~ 

4
0 Cj0.. Soe C -694 1. Apr. 1946419pp. IJADC. Aero'Medical Laboratory,

:&I _Or - Dayton. Ohio.

a 1,1570
-O~~ 0..-.O ~-To determine the relative merits of tables and graphs

for presenting numerical data, 27.subjecis salved a large
6umbir of Problems using four tables and four graphs pre-
seatingliireai and curvilIinear -data, one se t of data,.and

1565 a-family of data, under a ,ticie limit the-samc for all
Moore. R.C., &Tate. G.. -ENGINE INSTRUMENT SIMPLIFICA- problems. -Two types of solutions were-required:4-() no
TION PROGRAM 11SINGLE"-S "DUAL" INSTRUMENTS; TSEh k 655 interpolation, and (2) interpola'tion. -Speed (number of

11.8. ov.194, 7pp. -ADE Aeo edial aboatoy~ problems com-pleted) and accuracy (frequency, an d magnitude
Dayton, Oh-d. of errors)-are analyzed as iunctlonslof the type of

solution required. Recorriendations areincluded.
T.-G,.

This rprrei& prgesadojcieofte Yeung, Katherine, D. LEGIBILITY ('1 2RINTEDYATERIALS.
Engine Si* lificatlon Program and-discusses the-relative Memo. TSEAA 8 694 1A, June 1946, 28pp. IUiAF. Aer
merits of "single" versus "dual" instrument methods for Medical-Lab,t Wright-Pateion AFB, Ohio.'-
presenting engineA~istrument data., A study to determine-
the best posisible instrument design and 'arrangement with
respect-to pi lot readibilI Ity, panel iiiii ,e saving,.arid 1571
ocase of maintenance with.te-subsequent development pro. This report to a summary of selected experimental
ject is reported. The establishment of anentirely new studies edncernedvwith the legibility-of printed, mat-
instrument standard i!; discussed w4ith plans for an in- artalsa (1946).d Of particular concern aretthe condit-
termn program suggested, Speciflicrcommend atlons are Ions under vhich printed material Is beit suited to
included'for continuance of thIs research, the capacite-amdiiablt patterna rof the average pereon:
1. type faces, t79C*slir len~gth of line0, leading, o5.p.

ital versus -loveir'case, italics veirsus -lover cme,
vhite -on blackc or the' reverse, 'colt* spatial, factora,
illuminat Ion,, -modern, veris old a4.1.. numerals. R_

1566' cmiendatieona. are-Icluded. -

Reiher, H., & Mistor, :.J.. TEE SENSITIV-ES. T,R2).
,OF THE IIIA.AlI BODY TO VIBRATIONS. PT-1-E

Slept. 1946. WKADC,-Aeio Uedicoal Laboratoryo-
Dayton, Ohio. 17

Carter, L.F. A STUDY OF THE BEST DESIGN OF TABLESAND
GRAPHS USED FOR PRESENTING NUMERICAL DATAw TSEAA 694 IC.
Sept. 1946, 16pp.' W~ADC, Aero Medical"Laboratory, Dayton,
Ohio.-

1566 repne to1572dIvbrtos "iTo std omne design factors in tables and - raphs

vastfreqenc isae of3,t 70 pa. used for presentirgj numerical data, tables were construc-

Ton @atted andvaried in completeness (number of pages and
posiionvit varica'an h~rtanal ibraion of number of pohIts tabulated); graphs were consteucted and
a~pltuds frm 00001to on.appied oth410Mthe varied in frequency of coordinate rulings and the a'xis
boy xi ad resirs t i. ftr mnuesof 06whcheoerd Seven'ty subjects solvetd problems using

exposure, the aubje'c classifid his raction In5 one both types of presentstion. Speed and'accurucy scores
or the following categoriess not perceptiblej Veakly art analyzed for the efficiency of-type of presentation.
perceptible; Sily perceptiblel strongly perceiptible; Recorynendatlions- are included.
unpleasant, belilvs dangerous for long prods; very T. G. P. 6
unip3leasnt, believed dangerous for ahort periods.
YTRp8. -
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Chiristensen; J., pSCNUOCICAL FACTOR fiNL000 IM1?IC7DEKgIgOF Alim NAVIGATIONJFLOTTERS.
TSMA 694, 1 O* Dec.:l9.6, 26pp. ogA Wright Air feeoj, Center, Aim Medical, C46..WrighV-Patte Ion *1B.1-hio.

Tho present experiment suas-designed to tsst~vsriationsi in 4 basic Comonents of air-navigation plotters:-a) single-edgm vs. doube e1gi; b) 'protractrel wihnhee
dayreemakings increasing fine left to right vs. right t6 left; c) ikitraceer scale with,10 gradatons vs. 5' gradations; and d) d~uble vs. S Ingle piotrector elements. .6 Kidelswere cOnstiuct0 d1and tried out, on 31.8high school ad1vanced mithtlcistudents. it wasfound that-.& double-edgid plotter is supeior to a singhe.-adeplotter. a le-rightscale is slightly superior to'a right-leftascale, a5 9Scaleis Superior to- 10* scale.and I protrctor*oelnt is betterthah2. A posble deslgnrfor a new air navigationplotter was-drafted on the hasis'of findings free the study. (EA)

Osthes., ll. P. SPEED) A%1DACCURIAC!0,F DIAL Crocker, Mary L.. & Kennedy, J.L. 'SII0 OF WP ICSREADINGAS 'FUNCTIOF~O DIALDIA~ra AND ABREVIATIONS COF 0011111111 NOS USED IIN AVIATION ContracTSPACING Op SCALE DIVTSTO!4S. TSEAA-894-1E. 133 038 AC,1SSO, Rap-.,3, July 1947,* 7S ift UL~nju-v-!Rar. 1947, 220p.' WADC. Aero i'edtca1- Lab; A*.Ndfr,11i.oritoir'y9 Dayton, O~o. I1 edod~e

-To determine, the mamr in 1hiok speed amaa aeammq
ot, dial reading vw7 with " dal sa ma anedagoi t @00140 1578,SAlviebee, el0ty mbJe ead GA ot ttloae las- To Invetigateoiptimil ebhrevlatlon for commnted-Intrmmat 1ls vlthfinaoreeatmgkizr, fo- v .dued I,evlation, 175 collage ebadini (25 AAFalIM (on ota nhdet.e, n graution veteijans,. 150 uneelected) Indicatad tiseirprfrenoeeIntevls (fly, to twrty degees o a Sm, seliastleft) for o ne of aeveral ebxenrlstions listed frec t4
2~e-a inlem) d 1ajli t e sa t roit we words takenfro. the AMA'lietimt Xi. 261,,uader forced

let lb~tias. Da~ig tl ea em, ~W5.2ted speed coroditons. Three abbrevlailon. for ei6. wozdafactin of the varlablas ed. soe usefulness ofthe date In estimting raiijrc f posil with twai choeen mest frequently are presented In rank6, tye at orderar wiuth their freijencies. A list of 60-ihbreila-
tioni which wan, selected very Infrequently- s given
together with the wre freqje"tly choesn vonea. Some
suggestion$ are ade as to the 'applicability of thes
dataior uis.

1575 'T.
Crook, M.N., Hoffiman, A.C.. Wessell. N.Y.. liuifeck, .S

&Kennedy, J.L. EFFECT OF. VIIBRATION ON LEGIBILITY OF
TABULAR NUNERICALHATEIALEXPERtgpIITS Ito 4. Contract
5533 038 ac 15.559, -TSEAA 691. IF. June 191., lpp. WAOC. 1579-Arro Medical'Laboratory, Dayton, ZOhlo. (Tuifts Un!i- Kappauf, W.E. THE USE OF THE ANIARi TRANSFO&ilTION INversity). THE STATISTICAL TREATMENT COF EWR FREqJEXCIES. Cori-

tract 11333038 AC 14480, Meanm; Rop. TSEAA 694,1J, Re .1552; July. '1947, 13pp. ,11. I rght-To7 expiore-cbe-effects of vibration, Illumination, and Patterson APBI,Chio. (P~ctonUniversit) P.-Inceton,
,type size~upon the-speed and 'Accuracy withwhicI nunerass NJ-
can be d ifferentiated, a series of experiments ariodes-
cribed'which used a reading task caln-fra two digit,
sane-differenC judgment. Conditions varied: linear vi- 1579b ration, -fromn,0.079 to:O0.0079-double Inches- of-nplitude. bs1M;n11 lcuecnc'k "1.brightness, 12.4 to O.96,foot la.erts; type'size,.! to' atihia eof the cotala t £aosa iso f the Is Ai ro

'eevn oit inete fr~om ti s) Twlv. ubecs datai oiras kids6f yobologioale2 asb

complexlty'and familiarity.lo aibeetelklhdW!rr'fsralO

1576 auWxohr' data in & form which periitaprofitable SOO
1576 of swa so atriance., Inv"apl ar Inc,""edSmi t h, W.M. &.Kappauf, N.E. STUDOIES PERTAINING TO THE G,81.

DESIGN AND USE OF VISUAL DISPLAYS FOR AIRCRAFT INSTRU-
MENTS, CCIAPUTERS, MAPS, CHARTS, AlND TABLESs*ABIBL1OG-
RAPHY,' Contract W33 038 AC14480, Memo,- Rep. TSEAA'694
IG, June 19

4
7'915pp. l Uia.J h, Wright-

Patterson AFB, Ohio, (PrincetonUn.Iversity, Princeton,
N.J.). 

450

3.576Crook,, MN., Hoffman, A.C..-Wessell, N.Y., Vulfeck, 4.55.157p6remsabbiceh fecesil & Kennedy, JL, EFFECTOF VIBRATION ON LEGIBILITY OFThisjsprt~xasnts~ lib~lgra7 ofSGInt~~c TABULAR NWIERICAL MATERIAL EXPERIMENTS-.5 to 7. -Contractreports cononei with the doeeis of aircraft Imtru- W308a145.TER61K ep4,Ag1971PPmnwn,'tablee and charta, 00*ust@", vmpe, or'to'the AC 03 Ac 14559,l TaosEM to.ij, Rep. 1,Augi. (Tufts~pppar'timuler conditions under.,which these devices wer WAC Aer Ieia Lbat, ,iset. A lift of ecure@ ueed, n preprIg thebib]ie- Uniersity) yo, hi.(ft

1577
Fitts,,P.M. STUDIES OF VISUAL DISCRIMI NATION TIME: THE
TIME REQUIRED TO RECOGNIZE -SIMPLE PATTERNS AT EQUAL D15-
TANCES FROM THE EYE, AND PATTERNS AT ALTERNATELYFAR AND-
NEAR-DISTANCES. Seriel TSEAA,69. IN, TSEAA,8/PMF/jc 18July 194.7. 2Wp. USAF-Aero Medical Lb., Wright- c, 10 ipaet'efcsovbrinanlg ltyfPatterson AFB, Ohio. i3sbela, three ae aIt vwr oaduoted:-() vilration

frequenoiee VWri (b8030, 1930 Per etasst.) with fin,-1577 arabia1 "iA smramaixe o"aItiome or eituda, trIght.The purpose of the present studieswastO detarmine nsleee eiA asieaal ese, (2) itntlan pattera, variedthe time required for successive fixat lor', nd recognition- (linear, rotesy, elliptic.).) with two o01Ations ofof. test objects -located at equal distanc-sf.s the eyes amplItusdeeisA other fastoen held oasant, eisA (3)and the time required for-ctlanging from'far %tor near fixa- atiais oontrat varied (blAck on white or the reverts)-
tion. 50 college students, serving as Ssi--jdged-the Po- with en wmfavorble wA with &'saxed onitios of othersitions of Landolt Rings at distances of 1:) 22 In., 2.) ateetrs The data vereeyeiuated statietioa1ly by ec.1j.4.3 ft., 3.) alternating near and far distances. The ale of. vorieoe. Problem for' further reeeroh aneauthor notes that these data are useful in connection outlined. (See acomeebon rutmer,575.)
with studies of Instrument Interpretation time. T,
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POKNU n3S. mum a . amtict'd kf PO 111 U UP M ON W"A SMZ AM

- ~ 1e5t-a , 1*t-at*w-~W Ct2D 3IW 66-94-1-N. -MV. 4. Nlay 3346. l-pp.
(Alatas fim ty, P*1mqs mi.). U gt r DIV., UPwj

'MIS zopmr descrlibe, a Precedureo .fw su4 of~
iecisim of dial remit.;. :t co=s ti;sUneit, 12 15"e~
dial$ siasltagiiali %Ako -sai "Jc 16wd scoin ki oa~r ffset ot'ia.1aize ant Paitla

Ia edins 'dias i~ta f mrar so Us ap"u 39.*5 accarac of. &JIi reaib, six .sajta

;;erage time. ln a Preltiza sti*y, dia! 'size lthtr e), read PiN.1U -4 t"196 012116 19s U6W in.
dil ms#.dffeui.:-- orO Sotdi~wlsiscsi aad bst1tlm te be W £cszt~ia #p sible. DiaL size

2f.dto attltoj ficoec- r a ined), Sabec :1frscs, m .,0 2.8 ima t4imtw; 0 s mfte zm: frok
acdyrktce 4f facts v%:eisored u69=9 a.:* Frozzedur-.; o O WC, 202, 4,00v UA 600 salts; 6tasilef
Amyi it h &- a is Praen.ed an - , m,(ea~oA Z : smj' is. e tenumh. aniu timmant
a*ersiia the =,ithoedlgy wre dlsicmesa. 0112 0 AN lgle* fOV ecrhtICN1 PWMtti.; U10
1.G.1.19 g.intt &acy, for owhuawa q~itativ. iararb-

mw ~ ~ ~ B Tluinc&D? =2 14rr~,£~ , Farkai, 6G. S.era, A.. C.,
CF SC*3 Am 111I111 Ischa44.3m. Des & 'Z9lfeoc. J. L., 1. *I..,J
294%. 2"p. 10. tee no qet s 0?13m

get ', N Ptwul llart= 01-Pe4-111, %-p. 6, Dvi:. 1948, 1p ig

,To Astarbe tup relatl,. ammts of *@sNAm
psibm for Astiiar t1 , 32 eubjacta 1586

,"IV@& &AWg nower of Proble withktbe aid Cf To deteAubs thle @t. aepltad. of ,lbrat!UPs t
few 9041a fAm smbi (owm arewje sti 11m visually paer lUesl a din us 1.; stance (14g. lcm)
4M&a, ow sack reremti. mvfll daft) with Aier ust-l' good li*ttm mdit!6os,(13.0 %oA 23.5
£ tim limt thae forot. PxobLas.wu of foot 201Mwt ." tbhumbold..jdU1 VW 20110'siBW &
thee type iftirigw (lj nlo latepoIstioa, (2) S1ID." ~P PC Wiawd 11ite (6, 8, l0jmolzstye with vi-
lotepolsticia, a& (3) ioole IntervolatIoe. ft.. betim freag~CidO Of 1100, -1450, ai 1800 per fnite.

quay t maste of error . " s17z" with 2umoanmu 'Wa -(Ineb of d-able awnItad.)
impat t th Cof icmyo !a7 !sa ah for avee m zas e ftactlus at vibraton friquancy, heiot-

-eme lsvel sed tyliasizo. ih eftts am discussed,each 311obef all!1fS In relation to lepbflity At furtber distao"m, to,T,G4,32. boily~ smitIvIty, sad'to vimual amilty.
T,i6.'

.156
Chlietsnee, 4.11. TUEE 7 F0 0 THE S TAU-. 1587cAss 30SUM ON DUdL RADING'ACCURALCY.' ~ r~ G. Y., Podell, J. Z., & Ronco; P. G.
Mei _i P..uead@aft srtera, Air Ilste-rul ON THz VISUAL OTS R7.Ji;.AT!0Ol O? FlH.Lcoe ;zgnpl~ Div., Wright Pl~d J. eo P'' 1954, 48, 59.(TurtsD yto, Ohio. X2.. " 0", -~

f1583 1587
To alamto the effectivmeess of a atalirosea l A To invest igate~sone~relatioiiships between amount of

in, rqecig rereeml alo in dia read1,n4 55 sub. inforoatioenpresented and actouracy of discrimination,<IIjects re.ad jja varied as follows: staircase and~coa. subjetts discriminated ;iccurately a nmbter displayed,
yantimi Seale, dlockeinso n countai'clochils-10- unde ,r cconditions,'of fromc twoto Al0COaternativt cate-cxm@n, iwo at, top sand at bottom of. scale. Idstital gores; * roced.iie. repeated -ihan 'epcac"etb
jrb1 wat peeitodL on aeAi 4ialand administered lished for alyirge nirter of categories when there "ere
1w. the "carC' rotatws nthod." Readii'tiUS end or- only four; alfurther repetition~after subjects had been
refs ar4 aualyzolfor mach dial.- Special mot4 1istakens informed of Athe ictual, number of ciiegories to ex.pect.of tbe differences yielded by sich Iowarel error The gnaximuvm distance at which discriminations ~could be
Psectice effects are shiown. made accur~tely was defined, as, a treshold, The data
T,G,IX,32. are analy'zed and interpreted as' a function of amount of -

information presented and of-OerceptuaI set.
.R7

158'.
Hill, H. A REVIEW 0F.HIJSCLE ACTIVITY AND ACTION POTENTIALS ASTHEY ARE RELATD TO MOVEMN~Tf.
.Contract W133 03E ac 13968. TswA 694 2E, Rep. 5~, May 1947. l'.pp. USAFAcro Medicil Lab..
Engineering Div.. A~r Rater IielCommand. Wright Fiold. (Indiana University, Bloomington,
Ind.).

In the Interest of'studying movements, their initiation, maintenance, and modification,
the nature ofthe tontractile propert ies nd processes of skeletal muscle are briefly sur-
veyed. Differentiation of muscle action and~forns of contraction, Includi ng reciprocity and
co-contraction are considered and evidence pretental for and agairnst the occurrence of bal.
IIs tic'ovements. Recording apparatus and techniques for the study of muscle action ire then
shortly reviewed. Stetson's class if catton, used to order the experimental work on move-h i , ment and muscle action durlnOoading, Is briefly reviewed. The electrical occurrences co--nected with muscle contraction are discussed from the points of potential origin. and speed,for, frequency, and ausplitude of propagated waves under vailous condiflons. Evidenceoii the-
originof muscle rhytiwis is presented, and recording9 techniques. tdgether -with possible I1n-
terpretations of recorded electrical act ivities arebriefly discussed. Action pot ent Ial
duri ng movement under-various conditions are reviewed. 1h I le no, tteenpt Is made to trace-the
development of any specific coordinated movement in a particuiir-indvd.alls lifetime, bio-
logically similar bases of reflex movement (between Individuals) aee polInted out. The con-
tention is then put forth that structure-fuusction activities (the Inheritable reactions, e.g.,
reflexes) oradually, or in some instances suddenly, come under the control of other than the
or Iginally adequate stimulus through the operation of conditioning.
A 121.
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Plemmeoth, D. A: MTOU?0 cn 0 T6!2- ParaL. 1501 r, .T IE@~~nsrI m
C1PLZS CF COLOR DEFICISECY. Project -11 003 samort %=*r vnamr Z~d 3'oin M,
641.60.01,-'M 35%. 254, Sint. 1954, 15 'p. ia v1  1 s- ca! ar.

x~ia _Prb ooe U S~ Noep * 0. Oh oStat. University.
eY, %mw London, Coca.

A sbyiq Afi laStV~U to t~W-Pas1,ae Ot --I- is toSmoo U IN mS tu r mvi
r~l lowii. = 1001i Is gle at tbirn mpCb t me eud eb

meie at Soler detective vlla, their Symtic Us- won&)"d coe t (it no 94 f Iwo"d)is, adl "0 agaegititiam at Mosn. Tb. atmetiio de Sea sat Ijm toat
a"dOaNmtee t solo v"Iia wIs ewe .Z 1 .afti MA as aspekfti ra -
0gPwarties Is amb at "he Principles to selectas tam to-lwlo mr N at ow *~

at odo for OWNSM ympwam he. ft ad IT1? s bmad - " mee
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webS. oatm Or "i amwmm "Pm for
: = : -41-bt~ at Osot "on& Sanyo an
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1- 0 -

beeoy j..Em mo wupr oso emf
SIQLMIN MW DAD TH MAXC INWASMh ThAIN-

MOUcVL. Proj. 6 95 20 001, Seubtak ASRL 0S,, Rep.z.... 137, Feb. 1954, l~pp. F dclRsmc a ort

CC

0'- M *0~ IL
.. L Qt

01
2CU- U This study Investigated the iffectivenesesif'the

pbysical training program during~trn basic infantiy
'o training cycle. A total of 1132 boaic traings s

Hsi! ivide Intocompanies having thbs customary 24 periods
c- of t itatCistomics &aring the S-week bsailc Infantry cycle

H and companies hiaving no physical fi"ing.- The results6f4,tisis of physical coriditior are coijared for the
rOJ ~ -t.2 groups, and oeccmndations are xade for frther

0j 63r ressarch,,nd for modification of "the';physical training

UK~ T. R5

I'LL - C Q q 3

at- ,...z I. - 4
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S 190.10TIO 0US P-S 08,?I-19
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1590

Chate ofate, Caulif ZZDarln, eieo tss" .

T mafntional ocqulee withe ai ejectio ea nt uikmeo

.,rockatoproeolsti sled riding cc a trak. Sled-bonus tt us
end grouandplacedi matrio,anti documentary osinm wereS 02
used to yether data. Analsl~is of data wnwede'to '6.
determine whether the asnopy jettisonedi cleanly without W "E
danger of striking pilota," whether the Pilot -0are- 9 -
leatsed properly frogh the st. 19e0toidatiti er '02 41 0 't
Inolutiti. v
T. I it-.
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liersll A.A., Sompson. P.O. £ Spra. 5.O.S. IEMIff ft 5TiINGPEN0W0CE 04 A SlIM~E
TRACKING1SEAS A FUNCTION OF RADIuS AID LinIWO CWchTMWlCwaxS. Proj. 69520 001. ktp.
IIA,'April 1555.. l18pp. lISA-madical Reseerch Lsb.,.Fort wMoe, Ky'.

by using 2 hadc, lis., tos aI gn a folower an a stationary target sdmlyappearieg Si -

thesface of a cathode ray oscilospe. -3 crank radiii -(2. 4 n6~n) and 5 frictional
forimas'f3. A. 9. 12. wad I5 Ibi.) were iused$ The resdts-of uiii prel iminery emperlmuint

shwdthat reactIons varied with friction but not ith 'crmnk-rodius;t that -travel times indl
total' times More signiflcmitly related to-cromilradius aid friction. -Adjussioec times were
not analysed.

Hlatma, 1.0. IM ACMIRCYF MMAlNON MNO i
155AS A F3UNCN O TWI U VIGW SOIPE. AWD DMSAE.

toob. II.. barren. Ti. &4n de, E. A INELIMIII*V INVES- Proj._6 95 2D 001, Scbtak AWL Si, MU, xep. l-2,
TIGATION OFllE EFFECTS OF MHOU40B'WWWATIO AND Aw~ 14-1 2-w&. IS mdih's~~btb, Fort Knox,
UOISE. Proj.Af 95-20 001. Pep. 1Im5. Apr. 1%41. i7pp . KY. j -9401p
Arwi Medical' earch, Lab.- Fort 11nox. Ky.

15"
To detirmine the Influence ofsahape, weight and

15§5 v~iat h efct fns ndvbaino distinceon thi accuracsy with whichpndsaztr'i
'40invstiatetheiffit ofnc~t ad vbraionan 12 subjects wre xraqard't6 throw at-& horizontal,

psydinmtor efficiency. 16 Young men performed a variety bull's'eye types of ,target.- FOUir shkPs$ (spheira,- tfnd;
of' tisks wiIl seatedon . platforn vibrating at'20 cps ard,9 tsr drop'. and -cyl inder). fivel t*~ of welit
with's peikl-to pea ol tIude of- 0.012 or J.031. inches. l,5l,1 and 24'cunces).'anid four distances (2G,
and making anoile of' 51. or 102 decibels. Measures f'rmcne of tirgv, and3~yrs ee~evrals coth ccray,mirror tracing. iinle ~nd c Ipe ecintm.mna radial distance*rmcne oigt ndcnitny
steadinoss. t -p~i -edstrength of 'grip, visual-a- dispersion of throws, of performance ere analyzedfor
cuity, -blood pressurei. pulse rate. and urinaiy,'sodinao affects of these variables. An effort curve was plo

t
-

Fotasskun* and albumin war* miade before, during andafter 'tad using' error scores for each combination of weight
exp~osure to each' level of vibration and noise. The and distanca. Rcammnetins concerning grenade dt-
results are analyzed for statistically significant dif- ilg ire made.
ferences aong" the experimental codions. T-G.-1. Ri 1
T. G. -,R. 31.

15§4

GoeW. ., To-maro. .P. ,,& Thaba,'K :1OIIR10' _ .InebaX.I ADUT TB

~HETD~Y O EEO'3ECS ~ ~ D YA. 71:3 E.UD!?! E ME- 'Proj. &5520-A:HD IT~oS i"hE- t TO SF2 EEC AE.. 3U STFLRA -O3,'Rep. 157, Aug. -1954, llpp. AtMyAND -IT riJ. ' 6
-S' O~~l-p 146,Apr Xodia1 78errl Laboriktnzy, Fort rnox, Ky.

1954, ,
2

2po-. -Ad X**ical Resirchiaborstory,
POrtKnox, Ky. -19

To, determine whether an adjustmt for eaot
equal distacea mada with the' ateeepIs one com be mod-
ifled by the tenlevicy to see two objacta an equideatant
vwoow ezait itsio eedeie h the'
eqiuidistait 'tendaitcy -was- imteaetltoppooai In dire-
tion. in two control's Iitonm It wae absent. 'fleeialta
are analyzedi for differencee 'betwee the comilticne.

1596 Application Is sade to two field aitutwm involvis
To-study nonocul a nd bino 'cular factora doterrnn atereoscopic rendin.

Ing 3ndepmets of distance,, r, carioe, 6f experimnts - T,,9.
were devised vharain-monocular-and binocular oblects
vee iew@& aIrszltaoLusly'(atereoai easumed to i

beefciey4bet eweno'cs under coruiiticna

K4 apecta .of parts, of the111 field e kirlyr veldater- *

mined (unbsr of~b~ects, lateralcat lie.M
*of-iniht, separation 61"objects. .)-.

c

4O 5C .8

.. vU
0'., iz..

1597 a0 .
Go~el, W., C., Tanmatro, J. P., ;2 Thba aa. ~ n r.cn

LAt~ VISUAL DIaMCPJO AS A'FA~rOR III ~ 7 U~

D&PTF l'PC2PTIONS Ii3 COIPLEX SITUATIONS. -~ .

Proj. 6-95.20-001, Rep. 14%l Julyb '195 75 e
30pti.- A 11odical Roier~ Laortor,

Fort Knox, 67r. '-U ,.."1,

.'

slv r' VIC "

-To explore sons relattonehipe between depth per- 42
caption and. visual direction,.twelve subjects vivd I,- It

i n teate pofi te pent.e cathds), anl ob.ects 20at-3 -

tached to an A.-As rotating trapezoidal window; furoher
application to ae to stereoscopic rango-filn. Z -ON > 5.0 05
T,I,P.5. 0 . .- a.
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Adans, 0.5., Fits,P.., ipppozt,IN & Neesint, IL 0.t T-
RE!LATIC1S AacI SCEE XiJR~ES Of PATTMR DISCIUIJUISILITY. ~ . 1 :;:~

a. lcl 9-%d. MI, 61-M. (Oio State Ur~iwrs!c7, 74 . .;~

- v -. .

.. ~C 0 . &' F g

1661 ;r- M-4oV2
To determine the r.1tiosgao diffeelt'Masurs* OC70 h CU4. O .0

of the dIecrimlnbiItY Of'vsuel fo%,t; e~~- ~ ~ ~ ' 1  .

toso i.thieshold, four -surus Of idetiflca'tion 1L ~ j~ .
ties under Constant and-one un~der Increasing I!1lln - " ...

ot~ ti meaurus of sorting porforu* fle af0 two, 0 C

1.srnA , msuri wee applied to 16-arbitrarily Chosen t,2 iv V j I rg E
form(heaf of ~ch wre syeptricai and half &SY*--
xtzicsli h&lf ucre filled sed half eutlined). Sliteen 2
Ss perfornd *ll tests. scot"s are analyzed statisti- - .

cally for-dIfferenoces seeing masures and for-factors 01
accounting -for diffezans 5 la aC .0,0z2 H1- .CU2

TI. R'9 A I 6 Iam_ £

E" 2 C He-

WD- C£J -. O-

-Clook, CC&, 2irkr*'G.S..:UoffnflAMUA.C. -V -Ci 34
I.rAedy. 1.1.. 111M IFPMfMT0?V ATI0111031 c C-
zMflILXffO? TAMJZAR JIWUICAL NLTU0hZ IhI .~421 r
EKYERMMSfe & 9. Contract 933-038-ac-' -z Z u -~u

14600 IUM-41-aii Dee. 1940, lopp.
wrdt-1att son AUD hero Miedeal lab.# 7. Cs IS IT

.65 .. sU * -2 2
M "A C C se

8- -4 Ci

~ its ), reo.5tIp of oorsect mussw t.o -

tiediaI~tlIn'Wmobia) uses ,efoswi w a U C -2
arevot-ownaili of tne site, b*t.5USN & -0 .- a..-

.003 to .030 inctsei,damitio from we to 2.Z uit@. .: n t. a.M.o"
Lagibillate tarwe walyedC wAm iatAsrit'W inl tu
of as.ofM of =--3j! in actul vituAtimewbwso vi-

24 2 C;

C . . .- s -
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Johnsor., A.P. E(PE1ME1UAL ODWARISON OF SIQCTINGAN Ala * £ - S.

zRiGGERbr. PERFOREEWITH HANDI GRIPS, ASXOAARED TO . 'a-08

HAND'MEkLW0-Mr OTH9-29 PEDESTAL SIGHT. eo...a I -

Rep. TSEAA 8-604',2;, May 1946, l5pp. IMhJAUAMfl.. 4Colt
.,Wright-Paftion AFI, Ohio, Us C_

r5 .iz .- p

0 1

16.1V A Is I-~

To determine the principle of control action best I

adapted t; the capacities of the user, a study was made 4 tC~

of theaccuracy of sighting and triggering when usingla 0 JA 0 C.9ot

new ty~i~handgrip control as compared to a handwheel
control on the B-29 Pedestal Sight. Each subject was
re'qu~red to operate both types of'controls for similar

time periods but an different, oays. For each series a

time score was obtainedi for tracking and 'ranging cor-

recily and foi triggering while trackIng ind ranging

A correctly. Recomendations for desi gn changes in'corn-
trols are made or. the basis-cf the results.

il 17)



-hill. M." Gray, Florena" Elsg& tIRf LDiM~ AMSMW'ULTtv CWAU-YRlSTlCS OF'TMEI11 EIN CIM ESn . Contract f603,11 aic 1391S. 75CM 69% 23. ?mp.,4, Apr' - 1gh7, 23pp. UShJ.~m~aL Vight-Fiel~d, Sayson, Oio. '(Indiana Univerity. psychology Sept..,

Trsaing error caelves were obtined fortO mAbjects on-the 15th and 16th days of praoctkeoin a mingle diession tracking situetIOn uIng50 constant'ttarget rates free S' to 25' pr'sec.;-tPS'of tracking were Idantified.: a)" *ratiltsricking,$- whiich produced error cre , vswith loW-Initial error, lea or-wary Smllm, =itudi, end extremely variable mave, lenth-and b) Ipoitio-cerrecti tracking,"idic produce ie f high, end iiar!eb~e Initial er-rOr, high and Verieble meamplitude, and-a relativelyinll range of wave lengths., 16vosof the ~sjcjd tye 'Amrelilated for "epate analysis by sgregating I 'am itapludmaof 0.5 oruu.Chaags. 1i men tracki error andjmen --w apitudems ar approIeay-proortonale~tr~at speed. For low imiliuds iaves, including all eamples of rate track-Ing, wae length dcriess as-targit-spead 'increass, but for.'the high amplitude jeos-pro-,diced In positicin correction tracking, -a length' does not'cage sinifcnl ihtrespeed. This Is espucially laporiant since-it' is-,th. high ampiuds've 'ilch-accownt fora0 major Pert Of the tracking error and the ariabiIt I n trackins'error curves. -Wve'langilI s also relatively stable at:diffrit amlitudes. Increasing app.oximasaiy 50%'with s~lo to
1 -increase inlitude. -

161

1610 'EloDG i I. 'AcTION POTEq:AWs RIWi
lliaclNa3 Contract U3038'AC 1398, CSE 694,21.Othy lSM, Plo 4,e L. Elison, D.C. E'ITElS CIF PRICTI~t POP 9. lfP197, PO.

NOW qF OPEPATICK'UPON AIXIJAC* (f TPAMIG WITH -N GE Miglt-attirson AFB, Ohio., 1uept of psychoe,PUESTAL SISIT. THE7. G. Id 24 Rep.-2, alrch 1947, -10
pw.,V tY:10algo Id)

USFAir lbteriel'Cmr Wright-Patterson AEB-ChIo.ovt'f Psychology, Indiana Univerity, aBlocmington,lId.).-

1608
his todt ia ocaoeuaeC".Vith the affote of fiotims,and MA. of--Opmition upon acaacr'o trecai vih 1610-the G.. Pedestal sight. bmetfoW 4iets er To determine the' relationship between type of Arack--riquired tota uner two different oanatioi it 'Ing (POSItion or'rate) and the type-of mzscular movemientOpeation( I.e., the nma mto 10e. 0 oovngaer inolred, action po *te.,tials from the biceps and triceps,or around the migh) and it vaite dAeges or. ati- Muscleiuwere recorded during performance of a trackingauth anila-aaet~o Mtion set s.~ Th reutsw task that Involved primarily the activity of thas. twopresented and discused in Ltr of the relative effet~ 'niscIes. Tracking 'error and-'the two sets of action po-of tam~iemmettz~eamAmA.o peation upotia fgures were compared grapically and' by corre-tracking "OU-0 .!rh lila Ue-o.rckin lational'iethod in an effort :t6 identify tho-type of'

tratlveaxsals dictmsed.movmen--blliticor-moving, fixation.
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1620-1647
liSAP~ii MiaMedical-Lab. SyIC9SS OF THE AWEDI CAI ltartman, B... blke, '3.7. '& aker, R.y. THE
AWECTS Oi JET PfiOfljM AIRCRAFT. Jan. 1949. 46Pp. AIXIACy OF 110U119 HANE),CROOIDES 'AS A FIJIIC(kru A A Medical Lak., Uright-patterson AR, Chic. OF HEIR OEIGIT, SLAUE AND SIZE.. -Proj.6 95 20 001,

Subtask Am S %;~A Reo. 117,-Jumel,953. 239p.I'.li Med qtAal Reissrc Lab, rt'Kriox,, Ky.

1647
1~oTo~investlgate'tke Influence of shape, wei.ght and,

Til SOO'CNAiiini b~M& ms VWAla oi& n accu, racy and ccnsistinicy with .which hand
-~ in ~ ~ grendes aI'trown, 25'subjects threwr at target30

elgeelm. 1 aliUafe ftit rnow aweqsujnam -yards awiay. Four shapes (potato masher, tar drop,
ftfLpfear ad1~ prw Ion sphere, and standard),' three weights (129,4119 -and 24

a~s j qggi sa Slim ournces) and three size!s (2.0,*21, and.2_ inches'dimn-
tam~~~~~ see-tr cod~t~ mtm -. it, Asia eter) wmere used; Performance ~data -(radial distance from
'f~~~i~~ Ma espttm ewe re- bull's eye and direction) weretuidb analysis of

2.& relatirn to blo f"1111 490110. ptvsj' variance for effects of the'war ibles. 'Rkoccmendtions
ccmw easpe at a eitwe vewaojjr as conce.-ningl design 01 the hand grenade are, offered.-

'a aao't~aiT. G. 1.

4 I1646
Alluist, -3.,3're .3., Inaba, K.,

1621,W nearPLVS O .. & Bue
Remo,, .11.A DSCRTIO OPAPPRAT~S FR '.L.' LIAR'ISSCTVK AS ASO1UUCE OF

TRIISMT~ PX.OEA, OBSECRVTIONS OF APfTMFR pSYCROWSICAL 9=2W 1U BINOCULAR STIRRO-TRASIMT RSIPSSEOBE~vT~os O HUiNSCOPIC 3630 FI PG* rj ? J6-45.20-.001,MUSCUIAR CONROL. R.R.E. Tech..Nate ,576, - flubtask AWE,' 3. Rap. 97, Ot. 1952, ,47pp.
Jan 156 Bp. Odr Research Establiajnft, DA;, Offieot Sorgeon general, AMAedies
Minsty f tojiLondons,"England.' Rsearch U 'torvi Fort -Knox, Ky.

.621To Invstiptte linear perspective as a snrce of
A.621 dvlpdfo'h~tdyo mcia oto peychological errCWr In-birmoculAr sterescoptIbc range-Aliaraus evlopd fr-testuy o mucuar ontol 'finii~ng on terrestrial ti rgatazub,"ct ranged tarietin man is describedi. Mechanisms ~ave bein devised to of tbrseften on a stireoptxietar (desc~ription given

elicit and ic; masue involuntary ectivity'in~the ner- in aiipeciix),unier tvrconldfitns: (l)*1true stereopticvous'systim. The expeiet ar - atnti'ya~i h
four-chani'el 11prograe;m.iiprovised from a fou'i, pen re- ;Aeian'plaa*, ant (2) 'lnterocuar-4erafer acuaity re-
corder. Lixii velocity-ardaciel eration. tension in the quIr~m3 jAdnent of posito or,71 alie-ent In the frontT
tape conrnecting~the subject" to- the'm -achine. 'and slec- alplan. Error in rangted distaifee Of targets of
'trical activity of ~the muiscle groups involved In a monve- different sizzes ere aaxlytei'ei a function of assumed
ment Pri the quaotities measured. Response variiables difetrenoes in sizes. "ImpliomtIons'of the results for
are photographed 'fromathescreen of a cathode ray ,tube. apintsre'reicse.

G~l~flO -T,I,R26.
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1637 Alluisi, .E.A., naba, 'K., -~ Nungesser,.F.L.,,
USH'Avatior. Ordnance Test station,. cowCRO SYSTEMS- Jr., 'CliWdGLS flk,1SL-"Ai DEWH ?-HCi'7?ION
AVIATION CRDIIANCE - GUIDED7 I-IISSILFS .PYROTXHNICi. '1 T ': Ia-GOCi.~.SS !L
COJNTEPXEASURES. Feb.,1956,.680p. US vai Proj. Nlo. 6-95-20-001, Subtask, Rela t ion;
Oi~ac Te Sain hin~coteague, Va. 'ship between Optical Aias-aud Perceptioii In

'visual Obaurvation, Rep. 105, Dec., 1962p
27pp. vept. or Army, offic, ror 7pn'-
0,nralLledical xHsearchs and~'L;jieit
boart, hAr~yU e~lia itioiarch Lab.; Fort
Knox, Kerituclcj.

This brechure daecibe h licilItee ent' apabl- 161.
lie avallable-at the Mesel Aviation Osdaase Test ITo determine changes In visual dipth perception

the OebblIsbfft '9to teest at eahaste aviation taskc vas'amnsesA 0sbei'scihdbemdano ar-os Wraelsitos, ant &adae sile anC rvosyrfatdadfte ihsetce n'Stlhmoi, Cbiate aeurgi. The nets.1wld aPSSIUI 4%twith t vmr~ocntactf) 1mlseso spte ean

= rnsiftservoe sminai nd nstrxamscrage antperiods dirin3' 460 minute~vearing period are
6 dseryle. fteao~i~aO h tt~ analyzed for differences Ii atereoptic acuity (stan.

are escrbeddart deviation of rangine) and spatial, 6loeization
I (arithnetic mean oftranging) due'to type of- lenis, sub-.'ect, and Interactions between the.. unnin

forf4rthcr study are outlined.

Cm.R.T., Jr. THE EFFECT ,OF A NO13LSENVI- 11
RONET UPON SPEAKE INTELLIGIBILITY. Con- 1650
tract W6SR 22525, Froj.-YR 145-993, Bllled.-

& urey ro.N11'1,04 -00 Rep. ~asa , 1.0., lalker,, R.Y., - Roberts,Jww l9M,.Ppo. 'US WSc OOl o Rep. 63,hd 11.1., Jr. THEFI)1FLUFNCE OF NOISP 'Il ThEJue*196,m, p 04Wa 001 S~~i ac lon;7 . _ VISUAL CONTRNAST WHIESHOLD.' Subtas{ underIla#Natl Ar S M-0171uaef _ 1".lluman 1 ngineering Studios, AURIL Proj. No.
6-95i-20-;001, Subtuak, Hearing and -Vibratfion
Problems with iVechan ized,'lquiprnentj Rep.

IN '0. 101i~ Nov., 19w2, llpp. Anm iedical
Research Lab., Fort Knox,,KentuckY.

1639, 165
TOema' th iatei.Iiibi8111litY at a "i seaking To ts3t tho effect of noise on perception of small-is a Wfit duinyiit' ith'theOa oe~ stalsI ight differences, two Fyoupo of-subjects (23 each)-

111aeLluibflty best kd srd beft ON~lino. U rh ant varicd fron .0173 to'.2625 foot lamlerts) exposedquaiet samtuf a spealmo reaiud, a niral airtar for ninsty seconds on a field of constant brightnee,Oti-tw fm eautoawl iitw noise conditio be (2.2,75 foot Inoberts)" under two noise -conditions:
recevedthe91d-tas, d~i'vlk nims(10 eIesi ) -er high level (ninoty deilbol)) two hours preceding

OWba hns 7M roodni ato ebo teh $0011see. ad during testing and moderate 415 decibels). Con.'
uevls ent asieeh-toaois ratios In the Weeenee6 at trastthresholds were dotorainel from correct rospone
ncise (11. decibels). IntUiibillty las@ VC- ans- rre'uenclas scd ocubjocted! to oalp s to datermine the
Ip"e for dfferences due to codtin of 59spasn.' relmtIV3 effects of tho two noise levelii. Further~ 7 analys is Is made of the time factor.

111 176


